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HanpasyieHuto 1noarotoBku 38.03.01 DxoHoMuMKa, yTBEp)KIEHHOIO IpUKa3oM MuHHUCTEpCTBA
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W3MEHCHUSMU U JIOTIOJTHEHUSIMHU ).

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IPOTPAMMY:

CTapIlIMi MpernoaaBaTeib E.A. PpiOnHueBa

Pabowas mporpamma paccMoTpeHa Ha 3acelaHud Kadeapsl WHGOPMAIMOHHBIX TEXHOJIOTHH,
mMareMaTHKU ¥ pusuku (mpotokoa Ne 11 ot 20 urons 2023 r.)

3aBenyrommii kageapou I'.B. KoarakoBa

Pabouast mporpamMmma peKOMEHJJOBaHa K HCIIOJIB30BaHUIO B y4eOHOM IpoIecce METOAMYECKOM
Komuccuelt akynprera skoHoMHKH M yripasienus: AIIK (mpotokon Ne 11 ot 26.06.2023).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.B. Xynoaei

PykoBoauTeb 0CHOBHOM NPodecCHOHANbHOMI
0o0pa3oBaTe/IbHOI MPOrpaMMbl A.B. Xynouei




1. Hpeamer. Lenu u 3aqa4m IMCUUILUIMHBI, €€ MECTO B CTPYKTYpe
o0pa3oBaTeJbHON MPOrpaMMBbI

MaremaTHKa — 3TO HayKa O KOJIMYECTBEHHBIX OTHOLLICHUSX U IPOCTPAHCTBEHHBIX (popMax.
OHa MMPOKO HCHOJB3YETCS B ECTECTBEHHBIX HAayKaxX Kak JJs TOYHOM (POPMYIMPOBKH HX
COJIepKaHUs, TaK U JJIs HOJIYUYEeHUsl HOBBIX pe3yJIbTaToB. Maremaruka — (hyH/1aMeHTalbHas HayKa,
Ipe0CTaBIISIONIast O0IIKE CPECTBA IPYTHM HAyKaM; TEM CaMbIM OHA BBISIBIISIET UX CTPYKTYPHYIO
B3aMMOCBSI3b U CLIOCOOCTBYET HaX0XKIEHUIO CAMBIX OOIMX 3aKOHOB IIPUPO/IBI.

Hpe}]MeTOM AUCHHUIIIMHBI SABJIAIOTCA OCHOBHBIC METOJAbI MAaTEMATHUKU.
I_Ie.]'lﬂMI/I JAUCHMIIIMHBI SABJIAIOTCA: (1)OpMI/IpOBaHI/Ie KOMILJICKCA 3HAHUM I10 MaTCMaTHuKE,

IIPUBUTUE HABBIKOB HCIIOJb30BAHHS MATEMATHYECKHX METOJOB B PEIICHUU IMPAKTUYECKUX HU
NPUKIAIHBIX 33Jla4, pPa3BUTHEC HABBIKOB JIOTHYECKOTO ¥  aOCTPAKTHOTO  MBIIUICHUS;
dbopMupOBaHHE HEOOXOIUMOTO YpPOBHS MATEMAaTUYECKOW TOATOTOBKU JUIS  HM3YUYCHHS
SKOHOMUYECKHUX JUCLUIUIMH, B OCHOBE KOTOPBIX JISKUT MaTeMaTUYECKHI anmnapar.

OcHOBHbBIE 3ala4YM U3y4YCHUA JUCHUIIIINHBI:
— (dopmupoBaHHE y OOydaroIIUMXCS MpPEACTaBICHUS 00 aOCTPaKTHBIX IMOHSATHIX
MAaTCMAaTUYCCKOro alrmapara 1 aHaJIMTHYCCKUX METOJaX PCIICHHUA ITPUKIIAAHBIX 3a1a4;
— nony4eHue pyHIaMEHTAIbHBIX 3HAHUH U3 Pa3IMYHBIX Pa3/IesiOB BhICIIEH MaTeMaTHKH;
- OBJIAJICHUC IMPAKTUYCCKUMU npueMamMunu u HaBbIKaMH pPeIICHUA THUIIOBBIX
MaTeMaTUYECKUX 3a/1a4;
— TpUOOpPETEeHHE HAaBBIKOB CAMOCTOSTEIBHOH pabOTBl C JUTEPATypoll M APYyTUMH
MH()OPMAIIMOHHBIMU UCTOYHUKAMH 110 BBICILICH MaTeMaTHKe;
— Pa3BHUTHUEC JIOTMYCCKOro u a6CTpaKTHOFO MBIIUJICHUA, YMCHUA CTPOIO M3JilaraTb CBOU
MBICITH.
MecTo AUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMabl.
JucuumnrHa «MaremaTuka» OTHOCHTCA K AUCHUILINHAM oOs3atenbHoi yactu (b1.0.21)
OCHOBOIl mpodeccuoHanbHOM 00pa30BaTEIbHON MPOTPaMMBbI BbICIIEr0 00Opa3oBaHus (nayee —
OIIOIT BO).

OcHoBbIBaeTcsl Ha 06a3e 3HaHUM, MOJIYYEHHBIX B paMKaxX IIKOJBHOTO Kypca MaTeMaTUKU
WJIN COOTBETCTBYIOIIUX AUCHUIUIUH CPeIHEro NMpodhecCHOHAIbHOro 00pa3oBaHusl.

JucuunnuHa uyurtaercs B 1 W 2 cemecTpe, MO3TOMY IMPEALIECTBYET IUCLUIUIMHAM
«CraTtuctuka», «MeToJbl U MOIEIN B 3KOHOMHUKEY.



2. IlepevyeHb NJIaHMPYEMBbIX Pe3yJbTATOB 00y4eHHS MO AUCHUILIUHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHUS
o0pa3oBaTeJbHON MPOrpaMMBblI

Koawbt DopMyJIMPOBKA HNuaukaropsl nocruxkenns | Ilnanupyembie pe3y/ibTaThl
KOMIIETeHIIH KOMIIETeHIIMH KOMIIETeHIIMH 00yueHmust
i
YK-1 Cnocoben YK-1.1. AHan3upyer 3HATBH: METO/Ibl aHAJIN3a
OCYHICCTBJIATDH 3aaa4vy, BBIACIIAA €C Bajgaud, ec 0a30BELIE

MOUCK, KPUTUICCKUN
aHaJM3 ¥ CUHTE3
nHpopManuu,
MPUMCHSI T
CHCTEMHBIH MOIX0T
JUTSL PEIICHUS
MOCTABJICHHBIX 3a/1a4

0a30BBIE COCTABIIAIOLINE,
OCYIIECTBIISIET
JIEKOMITO3HIIHIO 3a1a4u

COCTaBJIAOIIHUC.

'YMeTh:. AHAIM3UPOBATH
Basavy, BeIIEINSS ee Oa30BbIe
COCTaBJISIOLINE, OCYLIECTBIISIET
MEKOMIIO3UIIMIO 33/1a4H.

Biagersb: HaBbIKAMU aHAIN3a
3aJ1a4M, BEIACIAS ¢ 0a30BbIC
COCTAaBJIAIOIIHNE,
OCYIIECTBIISIET ACKOMITO3UIIHIO
3aJa4H.

YK-1.3. PaccmarpuBaet
BO3MOJKHBIC BAPUAHTHI
pelICHUS 3a/1a4H,
OLICHUBAS UX
JIOCTOMHCTBA U
HEJO0CTaTK!

3HATH: BO3MOKHbIE BAPUAHTHI
peLeHNs 3aa9u, OIICHUBAs MX
ITOCTOMHCTBA U HEJOCTATKH.

'YMeTb: HCIIOJIB30BAaTh
BO3SMOKHBIC BapI/IaHTBI
[PEIIeHUS 3a]1a4M, OLIEHUBAs UX
ITOCTOMHCTBA M HEJOCTATKH.

Baaaern: HaBBIKAaMU

HCITOJIb30BaHUS BO3MOKHBIX
BapUaHTOB pELICHUS 3a/1a4H,
OLIEHHMBAS MX JOCTOMHCTBA U

HEAOCTATKH.




3. O0béM TMCHUIUIMHBI U BUAbI Y4eOHOM padoThI

OuyHo-3204HAas 3aouHasn

Ounas popma oOydeHHS dhopma dbopma
00yueHus oOyJeHus
00bEM YacOB | BCEro 4acOB | BCEro 4acoB
Buast pabot BCEro = = = = S S
sau.en/| 8 3 ot ot 3 3
4acoB = 5 3 3 = =
5| 8 8] 8B 8] B
— ol — N — [\l
OO61mast TPyA0EMKOCTD JUCIUTUINHBI 7/252 | 3/108 | 4/144 |3/108| 4/144 |3/108| 4/144
AynutopHas paboTa: 124 36 48 22 30 12 16
Jlexkumu 52 18 18 10 14 6 8
[IpakTHyecKkue 3aHsATHs 72 18 30 12 16 6 8

JlaGopaTopHbie pabOThI — — —
Jlpyrue BUIIbI ay TUTOPHBIX 3aHATHIA |  — — — —
[TpenyK3aMeHAIIMOHHBIC KOHCYJIbTAIHH — — —

CamocTosTenbpHas pabora o0yuatomuxes, | 128 72 96 86 114 | 96 128
gac

Bun HpOMG)KyTO‘IHOﬁ aTTcCTanuu (3a‘IéT, 3a4€CT, | 3a4CT |[OK3aMCH| 3a4CT |[DK3aMCH|3a4€CT

9K3aMeH
HK3aMEH ) 9K3aMeH




4, Conepxkanue TUCUMILTHHbBI

4.1. Pazennl IMCHUNIMHBI U BU/IBI 3AHATHH (TeMAaTH4eCKHUIl MJ1aH).

Ne
Paznen qucuunianHel J 113 JIP CPC
n/m
Ounas popma oOydeHHS
| cemecTp
Pasjien 1. DiieMeHTHI BbICIIEH aJIredpbl 4 4 _ 16
1. [Tema 1. MaTpuiisl 1elicTBHs Hal MAaTPUIIAMH. _ 2
2. [Tema 2. OnpenenuTeny U X BHIYMCIICHUE. 1 1 _ 2
3 Tema 3. Cuctembl JIMHEHHBIX aJIreOpandyeckux 2 2 5
" lypaBHeHHI -
4 Tema 4. UccnenoBanne CJIAY Ha COBMECTHOCTD. 3 3 4
" |OyngameHTanIbHAs CHCTEMa PEleHHH. -
5. [Tema 5. KomiuiekcHble uncha. — — 2
Pa3jnen 2. BekropHasi ajqredpa 2 2 _ 6
6 Tema 6. OCHOBHBIE ITOHATHS BEKTOPOB. JleficTBus 1 1 9
" |HaJ BEKTOpaMH. -
7 Tema 7. CkansipHO€, BEKTOPHOE U CMEIIAHHOE 1 1 5
" [Opou3BeleHUE BEKTOPOB, UX MPUIOKEHUSI. -
8 Tewma 8. JIuneiiHoe N-MepHOE BEKTOPHOE B B 2
" [IpOCTPaHCTBO. -
Pa3nes 3. AHanTHYeCKasi TeOMETPHS HA 4 4 10
MJIOCKOCTH -

9. |Tema9. OcHOBHBIE 3a/1a41 aHATUTHIECKON 1 _ 3 _
TrE€OMETPHUH Ha TUIOCKOCTH.

10. | Tewma 10. [Ipstmast TMHUSA HA TUIOCKOCTH. 1 2 —

11. | Tema 11. Jlunuu BrOpOro MOpsiKa. 2 2 - 4
Pasznen 4. AHanuTH4ecKasi reoMeTpusi B 2 2 10
MPOCTPAHCTBE B

12. | Tewma 12. InockocTs B MPOCTPAHCTBE. 1 1 -

13. | Tema 13. [Ipsimast B mpocTpaHCcTBE. 1 1 — 4

14. | Tema 14. B3aumHoe pacnonoxeHue npsaMon u B B B 5
IJIOCKOCTH B MPOCTPAHCTBE
Pa3gen 5. BBeaeHue B MaTeMaTHUECKHIT aHAIN3. 2 2 - 8

15.  Tema 15. MuoxecTBa 1 GyHKIMN. - - — 2

16. [Tema 16. IIpenen Gpynkunu. OCHOBHBIE TEOPEMBI O 2 2 B 4
npejenax.

17. — — 2

Tema 17. HenpepbIBHOCT (DYHKIINU.




Paznen 6. AuddepennuanbHoe ucuncjieHune 4 4 16
(pyHKIIMM OJHOM IepeMEeHHOM

18. | Tema 18. IIpousBoanas (bYHKI_II:II/I. 2 2 4
JuddepenunpoBanue QyHKIHA.

19. |Tema 19. Teopemsl 0 nupepeHunpyemMbIx _ _ )
GyHKIUX.

20. |Tema 20. Muddepenuuan pyukunu. lIpapuio _ _ 4
Jlonurass.

21. |Tema2l. HCSJ‘IGI{OB&HI/IC (YHKIHHA C ITOMOIIBIO ) 2 6
IIPOU3BOJIHOM.
Paznen 7. InddepenuuaibHoe ucumncjieHue _ _ 6
(p)YHKIIMHU ABYX NlepeMeHHbIX.

22 |Tema 22. ®yHKIMHK IBYX IEPEMEHHBIX. YacTHbIE _ _ 2
IIPOU3BO/IHBIE (YHKIMU JIBYX NEPEMEHHBIX.
Tema 23. DxcTpemMyM QyHKINHU IBYX TIEPEMECHHBIX.

23. | HeoGX0OMMMBIE H JOCTATOUYHBIE yCIIOBUS - - 4
CYILLIECTBOBAHMSI SKCTPEMYMaA.
Bcero 3a | cemecTp 18 18 72

Il cemecTp

Paznen 8. UnTerpajibHoe ncuucienue GyHKmumn 8 10 28
O/IHOI IepeMeHHOMH

24. | Tema 24. Heonpenenennplii uurerpan. OCHOBHbIE 2 4 6
METO/1bl UHTEIPUPOBAHUSI.

o5 | Tema 25. I/IHTel‘pI/IpOBaHI/Iue PALMOHAIBHBIX 2 2 6
anrebpanvecknx QyHKIUH.

26. | Tema 26. MuTerpuposanue TpUroHOMETPHIECKUX _ _ 4
U MPPALMOHAIBHBIX (YHKIHUH.

27 | Tema 27. OnpeneneHnblii HHTErpa, €ro CBOKCTBA ) ) 6
U METOJIbl BEIUNCIICHHUSL.

28. | Tema 28. [Ipuiio>xeHns onpeneIeHHOro NHTErpana. 2 2 4

29. | Tema 29. HecoGeTBeHHBIE UHTETpaJibl. - -
Pasznen 9. Ilu¢pdepennnanbubie ypaBHEHHS 4 10 238
Tema 30. OcHoBHbIE MOHSTHS

30 b depeHIMaTbHBIX YPaBHEHUHN. 1 2 4
Huddepenunanbble YPaBHEHHUS IIEPBOTO
NOpSAJKA C pa3IesIOIIMMHCS IEPEMEHHBIMHU.
Tema  31. OpHopomHble M JIMHEHHBIE

31 |mddepennmansusie YpaBHEHHUS IIEPBOTO 1 2 8
nopsiika. YpaBHeHue bepHyim.
Tema 32. [luddepenuuanbuble ypaBHEHUS

32. |ppicuux mopsakoB. JIY  BTOpPOro MHopsjka, - 2 4
JIOTTYCKAIOIMe TTOHMKEHUS MOPsIKa.
Tema 33. JIuneiinbie OJHOPOJHBIE

33.  |nuddepenimanbHble ypaBHEHHs BTOPOTO NOPSIKA 2 2 4

C TMIOCTOSTHHBIMH KO3 UIIMEHTaAMH.




Tema 34. JIuneitHpie HEOJHOPOIHBIE

34. | muddepennmanbHble ypaBHEHHS BTOPOTO - 2 8
HOpsi/IKa C TOCTOSHHBIMU KO3 (QUITEHTAMH.

Pasnen 10. Teopusi BepoATHOCTEIA. 6 10 26

35 Tema 35. OcHOBHBIE MOHATHS TEOPUU 2 2 4
BeposTHOCTEH. CitydaliHble COOBITHSL.

36. | Tema 36. TGOPGMBI CJIOKEHHS U1 YMHOKEHUS 2 2 4
BEPOSITHOCTEH.

37. [Tema 37. IloBTOpHBIC HE3aBUCUMBIEC UCTIHITAHHUS. — 2 6

38. | Tewma 38. JuckperHas cinydaiiHasi BEJIMUUHA. 2 2 6

39. | Tema 39. HenpepbiBHas ciaydaitHas BeJIMYHHA. - 2 6
Pa3gen 11. OcHoBBLI MaTeMATHYECKOM _ _ 14
CTATHCTHKHU

40. |Tema 40. OcHOBHBIE IOHATHSA MAaTEMaTUYECKON B B 8
CTaTUCTHKH.

41. [Tema 41. [IpoBepka CTaTHCTHYECKUX THIIOTE3. - - 6
Bcero 3a |l cemecTp 18 30 96
Bcero 36 48 168

OuHo-3a04uHasi popma o0yueHunst
| cemecTp
Pa3jnen 1. DjieMeHTHI BbICIIEH aJredpbl 4 4 16
1. [Tema 1. Matpuiisl AeiicTBUS HaJl MaTPULIAMHU. 1 1 2
2. [Tema 2. OmpenenuTeny U UX BIUUCIICHUE. 1 1 2
3 Tema 3. Cuctemsl JIMHEHHBIX aJIreOpandyeckux 2 2 5
" |ypaBHEHHUit
4 Tema 4. UccnenoBanue CJIAY Ha COBMECTHOCTD. 4
" |OyngameHTanbHAs CHCTEMa PeleHH.
5. [Tema 5. KoMmmuiekcHble uncha. — — 2
Pa3nea 2. BekTopHasi anredpa 2 2 6
6 Tema 6. OCHOBHBIE MTOHATHS BEKTOPOB. JlefcTBus 1 1 5
" |HajJ BEKTOpaMu.
7 Tema 7. CkansipHO€E, BEKTOPHOE U CMEIIAHHOE 1 1 5
" |mpou3BeeHHE BEKTOPOB, UX MPUI0KEHUS.
8 Tema 8. JIuneitHoe N-MepHOE BEKTOPHOE 5
" [OpOCTpPaHCTBO.
Pa3nes 3. AHannTHYeCcKasi TeOMeTpHs Ha 9 2 14
MJIOCKOCTH
9. Tema 9. OcHOBHBIE 3a4a4 aHAITUTUYECKON 1 _ _

reOMCTPHU HA INIOCKOCTH.




10. | Tema 10. [Ipsamast TuHUS HA TIJIOCKOCTH. 1 2 6

11. | Tewma 11. JIuuun BTOPOTO MOPSAIKA. - - 8
Pa3nes 4. AHasinTHYeCKAsl TeOMeTPHS B 3 3 14
NMPOCTPAHCTBE

12. | Tewma 12. InocKOCTD B MPOCTPAHCTBE. - - 6

13. | Tema 13. [IpsiMast B IpOCTpaHCTBE. — — 6

14. | Tema 14. B3aumuoe pacrnonoxeHue npsaMon u B B 2
IJIOCKOCTH B IIPOCTPAHCTBE
Paznen S. BBenenue B MaTeMaTH4eCKU aHAJINU3. - 2 10

15, Tema 15. Muoxecrsa u byHKIUH. - - 2

16. [Tema 16. Ilpenen Gpynkuuu. OCHOBHBIE TEOPEMBI O _ 2 6
npejenax.

17. Tema 17. HenpepsiBHOCTH pyHKINH. - - 2
Pasnen 6. Iudpepennuaibuoe ucHuciaeHne 2 2 20
(GyHKUMM 0IHOW NepeMeHHOi

18. |Tema 18. IIpousBoanas QyHKIMH. 2 2 4
JubdepennmpoBanne GyHKIU.

19. |Tema 19. Teopemnl o nuddepenunpyembix _ _ 2

(QYHKIMSX.

20. |Tema 20. Muddepennunan pynkuun. [Ipasuio _ _ 4
Jlonurass.

21. Tewma 21. MccnenoBanre GyHKIUN C TTOMOIIBIO _ _ 8
IIPOU3BOJHOM.

Paznen 7. InddepenuuanbHoe ucuncjieHue _ _ 6
(yHKUMH IBYX NlepeMeHHbIX.
29 | Tema 22. ®yHKIMHK IBYX EpEMEHHBIX. YacTHbIE _ _ 2
MIPOU3BOJIHBIE QYHKILIMU IBYX MIEPEMEHHBIX.
Tema 23. DxcTpemMyM QyHKLIUH IBYX HEPEMEHHBIX.

23. | HeoGXomuMble i 10CTATOUHbIC yCIIOBUS - - 4
CYILLIECTBOBAHMSI DKCTPEMYMA.
Bcero 3a | cemecTp 10 12 86

Il cemecTp

Pasnen 8. MHTerpanbHoe ucunciaenne pyHkouu 6 6 34
O/IHOI IepeMeHHOMH

24. |Tema 24. Heonpenenennplii uaterpan. OCHOBHbIE 2 2 8
METO/Ibl UHTEIPUPOBAHUSI.

o5 | Tema 25. MHTerpupoBanye palioHaIbHbIX _ _ 10

anredpandeckux QyHKIUH.

26. | Tema 26. MuTerpuposanue TpUroHOMETPUIECKUX _ _ 4
Y UPPALMOHATIbHBIX (PYHKITHH.

27| Tema 27. OnpeneneHnblii HHTErpa, €ro CBOWCTBA 2 2 6
Y METOJIbl BBIUHCIICHHUSL.

28. | Tema 28. ITpunoxxeHus OnpeeIEeHHOr0 HHTErpaa. 2 2 4

29. | Tema 29. HecoGeTBeHHBIE WHTETPAJIBI. - -

4 4 34

Pasznen 9. IluddepennnanbHbie ypaBHEHHUS




Tema 30. OcHoOBHbIE MOHSATHUSA
30. nuddepeHIaTbHBIX YpaBHEHUH. 1 1 5
Juddepennnanspuoie YpaBHEHHUS IIEPBOIO
MOPSAIKA C pa3IesIOIIMMUCS TEPEMEHHBIMHU.
Tema 31. OnHopoaHbie U JIMHEWHBIE
31 |lmddepennmansusie ypaBHEHUs IIEPBOIO 1 1 9
nopsiaka. YpaBHeHue bepHysuim.
Tema 32. JIuddepeHuuanbHble ypaBHEHUS
32. |Belicmmux nopsaakos. JIY BToporo mopsjixa, - - 6
JIOTTYCKAIOIMEe TTOHKEHHS TOPSIIKa.
Tema 33. JluHeilinpie OJHOPOJHBIE
33.  |nudepenimanbHble ypaBHEHHs BTOPOTO MOPSIKA 2 2 4
C IOCTOSTHHBIMH KO3(ppuIineHTaMu.
Tema 34. JIuneliHble HEOJHOPOIHBIC
34. | muddepenunansHple ypaBHEHUS BTOPOIO - - 10
MOPSAIKA C TTOCTOSIHHBIMU KO3 PHUIIEHTaMHU.
Pasnen 10. Teopusi BepoATHOCTEIA. 4 6 32
35 | Tema 35. OCHOBHbIC OHSTHS TEOPHH 2 2 4
BeposATHOCTeH. CiyyaiiHble COOBITHS.
36. | Tema 36. TeopeMbl CIIOKEHHS U yMHOKEHHUS ) ) 4
BEPOSITHOCTEM.
37. [Tema 37. IToBTOpHBIE HE3ABUCUMBIE UCIIBITAHHUS. - 2 6
38. | Tema 38. JluckpeTHasi CiryyailHas BeIHUMHA. - - 10
Y y
39. | Tema 39. HenpeppiBHas citydaiinas BeJIMYKHA. - - 8
Paszgen 11. OcHOBBI MaTeMaTHYeCKO _ _ 14
CTATHCTUKHU
40 | Tema 40. OcHOBHBIC MOHSATHS MATEMATHYECKOM _ _ 8
CTaTHCTHUKH.
41. [Tema 41. IIpoBepka CTAaTUCTUYECKHUX HIIOTE3. - - 6
Bcero 3a |l cemecTp 14 16 114
Bcero 24 28 200
3aounas popma o0yuenus
| cemecTp
Pa3nes 1. DiieMeHTBI BbIcHIeH aaredpbl 2 2 20
1. [Tema 1. Matpuiisl qeiiCTBHUS HaJl MaTPULIAMHU. 0,5 0,5 3
2. [Tema 2. OmpenenuTeNId U NX BEIYHACICHHE. 0,5 0,5 3
3 Tema 3. Cuctembl JIMHEHHBIX aNreOpandecKux 1 1 8
" |ypaBHEHMI
4 Tema 4. UccnenoBanue CJIAY Ha COBMECTHOCTD. 4
" |[@yHIaMEHTAIbHAS CHCTEMA PELICHUM.
5. [Tema 5. KoMmmuiekcHbIe yncha. — — 2
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Pa3nes 2. BekTopHas anredpa

Tema 6. OCHOBHBIE TOHATHS BEKTOPOB. JlecTBUS

6. 2
HaJl BEKTOpaMH.

7 Tema 7. CxanapHO€, BEKTOPHOE U CMEIIAHHOE 2

" [IpoM3BEEHUE BEKTOPOB, UX MPUIOKEHUS.
8 Tewma 8. JIuneliHOe N-MepHOE BEKTOPHOE 2
" [OpOCTPaHCTBO.
Paznen 3. AHAIMTHYECKAS TeOMETPHUSA HA 18
MJIOCKOCTH

9. |Tema 9. OcHoBHBIE 32141 AHATUTHIECKON 1
F€OMETPUHU HA IJIOCKOCTH.

10. | Tema 10. [Ipsmast TuHUS HA TIJIOCKOCTH. 9

11. | Tema 11. JIunuu BTOPOTO MOPSAIKA. 8
Pa3nes 4. AHasInTHYeCKAs TeOMeTPHS B 14
NMPOCTPAHCTBE

12. | Tewma 12. InockocTb B MPOCTPAHCTBE. 6

13. | Tema 13. IpsiMast B IpocTpaHCTBe. 6

14. | Tema 14. B3aumuoe pacronoxeHue npsaMon u 2
IJIOCKOCTH B IPOCTPAHCTBE
Pa3zpnen S. Beeaenne B MaTeMaTHYeCKUIl aHAIN3. 12

15, ITema 15. MuoxecTBa byHKIUH. 2

16. [Tema 16. Ilpenen Gpynkuuu. OCHOBHBIE TEOPEMBI O 8
npejenax.

17. Tema 17. HenpepsiBHOCTE (yHKIINU. 2
Paznean 6. I[l/l(l)(lzepeﬂlll/laﬂbl{:)e HCYHCJICHUE 20
(pyHKIMH OJHO¥ IepeMeHHO

Tewma 18. IlpousBoaHas GyHKINH. 4
JuddepenurpoBanue GyHKIHH.

18. | Tema 19. Teopemsl 0 nuddepeHupyembix 2
GyHKIUSX.
19. |Tema 20. Tuddepenuman pynxuuu. Ipapuno 4
Jlonurass.
20. Tema 21. UccnenoBanue GpyHKINNA C TOMOIIBIO 10
MIPOU3BOIHOM.
21. |Pasmen 7. InpdepenunanbHoe HucHucaeHue 6
(yHKUMH IBYX lepeMeHHbIX.
Tema 22. @yHKIMM IBYX IEPEMEHHBIX. YacTHBIE 2
MIPOM3BOJIHBIE (DYHKIIMU ABYX MEPEMEHHBIX.
Tema 23. DxcTpeMyM QyHKIUHU IBYX EPEMEHHBIX.

22. | HeoGXomuMble i 1OCTATOUHbIC yCIIOBUS 4
CYILLIECTBOBAHMSI SKCTPEMYMA.

23. 96

Bcero 3a | cemecTp
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Il cemecTp

Pasn(in 8. I/IHTerpgm,Hoe ucuucjieHne GyHKun 4 4 38
O/JIHOH MepeMeHHOi
Tema 24. Heonpenenennbiit uurerpai. OCHOBHbIE 2 2 8
METO/1bl UHTEIPUPOBAHUSI.
24. | Tema 25. MHTerpupoBanue paliOHAIbHBIX _ _ 10
anreOpandeckux PyHKIUH.
o5 | Tema 26. MuTerpupoBanue TpUroHOMETPUIECKUX U _ _ 4
UppaMOHATBHBIX (PYHKITHIA.
26. | Tema 27. OnpenesneHHblii HHTETPall, €ro CBOMCTBA U 1 1 8
METO/Ibl BBIYMCIICHUSI.
27. | Tema 28. TIPHIOKCHHS ONPEICICHHOTO HHTEIPAIA. 1 1 6
28. | Tema 29. HecoGeTBeHHbBIE WHTErPAJIbI. - - 2
29. Pa3znen 9. Indpepennuaibabie ypaBHeHUS 2 2 38
Tema 30. OcHoBHBIE MOHATUS AU(HEPEHIINATHHbIY
ypaBHeHmid.  uddepeHunansHpie  ypaBHEHHUS 1 1 5
1570):1000) nopsIKa c pa3aensoIuMUCH
[IEPEMEHHBIMH.
Tema 31. OnnoponaHbie u JIUHEHHBIC
30.  |pmddepeHimanpHble ypaBHEHHS EPBOTO TIOPSIKA. 1 1 9
'YpaBHeHue bepHysum.
Tema 32. J[luddepenuuansHpie  ypaBHEHUS
31. |peicmmx mopsakos. JIY BToporo mopsjka, - - 6
JIOTTYCKAIOIIME TIOHMKEHUS MOPsIIKa.
Tema 33. JIuneiinbie OJIHOPOJHbIE
32.  |nudepennmanbHble ypaBHEHHs BTOPOTO MOPSIKA - - 8
C TIOCTOSIHHBIMU KO3 PUIIUEHTAMH.
Tewma 34. JIuneitHpie HEOTHOPOTHBIC
33. | muddepenumansHbe ypaBHEHHS BTOPOTO TIOPAIKA - - 10
C TIOCTOSIHHBIMU KO3 PUIIUEHTAMH.
34. | Pasnexn 10. Teopust BeposiTHOCTEi 2 2 38
35 | Tema 35. OCHOBHbIC OHSTHS TEOPHH 1 1 6
BeposiTHOCTEeH. CitydaiiHble COOBITHSL.
36. |Tema 36. Teopembl CIIOKEHHSA U YMHOXKEHUS 1 1 6
BEPOSITHOCTEM.
37. [Tema 37. IToBTOpHBIE HE3ABUCUMBIE UCTIBITAHHUS. — - 8
38. | Tema 38. JuckpeTHad ciiyyaiiHasi BETUYUHA. - - 10
39. | Tewma 39. HenpepriBHas ciyualiHas BeJIMYUHA. - - 8
Pazgen 11. OcHOBEI MaTeMAaTHYeCKOM _ _ 14
CTATHCTHKH
40, | Tema 40. OCHOBHBIC TIOHATHS MATEMaTHIECKOU _ . 8
CTaTHCTUKH.
41. [Tema 41. IIpoBepka CTATUCTUYECKHUX THIIOTE3. - - 6
Bcero 3a |l cemectp 8 8 128
Bcero 14 14 224
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4.2. Cogepxanue pa3iejioB Y4eOHOU U CHUIIMHBI

Pa3pen 1. DieMeHTHI BhICHIEH aJreophl.

Tema 1. MaTtpuusbl. JlelicTBust HA1 MATPULIAMHU.

Martpunbl. Buger matputl. JleiicTBrs Haa MaTpullaMu. DIIeMEHTapHbIE TPeoOpa3oBaHus HAJl
maTputiamu. O6paTHast Matpuia. Panr Mmatpuisl.

Tema 2. Onpenenurein U UX BIYHCIEHUE.

Onpenenurenn BTOPOTO, TPETHErO0 M N-rO NOPSAKOB M HMX CBoOMcTBAa. MUHOpPBI U
anreOpandecKue JOMOJIHEHUS. BBIYHCICHHE OINpeNenuTeNeii TPeThero Mopsaka Mo MPaBUITy
TpeyrojibHuka, Meronom Capproca, pas3okKeHHEM II0 JJIEMEHTaM CTPOKH WM CToJOLa.
OrnpenenuTteny BHICHINX MOPSAKOB.

Tema 3. CucremMbl JJUHEHHBIX AJIredpandecKux ypaBHeHUil.

OcnoBubie mnoustust u omnpeneneHuss CJIIAY. Pemenne CJIAY wmeromamu Kpamepa,
obpartHoit marpunibl, ['aycca. Pemenne CJIAY MeTOIOM MOJHOTO HMCKIIOYEHUS TEPEMEHHBIX
Kopnano-T'aycca.

Tema 4. MHcciaenoBaHme cucCTeMbl JIMHEHHBIX YPaBHEHMH Ha COBMECTHOCTD.
dyHaaMeHTAJIbHasi CUCTeMA pelleHuid.

Uccnenoanue cucremsl Ha COBMECTHOCTh. Teopema Kponekepa-Kanemnm.

Tema 5. KommiekcHblie yncJia.

[ToHsITHE KOMIUIEKCHOTO Yncia. AlreOpandeckasi, TPUTOHOMETPUYECKAs M TTOKa3aTeIbHAS
dbopMa KOMIUIEKCHOTO yHcia. ['eomeTpudeckass HHTEpIIpeTalys KOMIUIEKCHBIX yncen. Moaynb u
apryMEHT KOMIUIEKCHOTO uucia. JIeMCTBus HaJ KOMIUIEKCHBIMM YHCIAMU B alreOpanyeckou,
TPUTOHOMETPHUECKON M Moka3zarenbHoi (opme. @opmyna Myaspa. W3Bneuenue kopHs N-id
CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

Pa3znen 2. BekTopHas ajareopa.

Tema 6. OcHOBHBIE MOHATHSA BeKTOpa. /lelicTBUSA HA/l BEKTOPAMHU.

OcHoBHBIE TOHATHUSA cBOOOIHOTO BekTOpa. [Ipoekiiun BekTopa Ha ocu. JIuHeliHble oneparuu
HaJ BEKTOpamMH B KoopauHaTHOW ¢opme. ba3zuc B TpexmepHOM mpocTpaHcTBe. PasnoxkeHue
BEKTOpa 1o opraM. Hampasisronue kocuHycsl. JinHa BEKTOpa. Y CI10BUE KOJUIMHEAPHOCTH IBYX
BEKTOPOB.

Tema 7. CkajsipHoe, BeKTOPHOe W CMeIIAHHOE MPOHU3Be/leHHEe BEKTOPOB M MX
NPUJIOKEHH.

CkassipHOE TPOM3BEJEHHUE JABYX BEKTOPOB M €r0 CBOWICTBAa. BplumciieHHE CKalIApHOTO
IIPOU3BENIEHUSI BEKTOPOB B KOOpJAMHATHOW (opme. ['eomeTpuyeckuii 1 MEXaHUYECKUI CMBICI
CKAJIIPHOTO Npou3BeaeHus. [Ipuoxkenus CKaasipHOro IPOU3BEACHUS: BEIUUCICHUE YIIa MEXIY
BEKTOPAaMH, BBIUMCICHUE IPOEKLUMM BEKTOpa HA HAIpaBICHUE IPYroro BEKTOpPAa, YCIOBHUE
NEPIEHAUKYISIPHOCTH JBYX BEKTOPOB.

BekropHoe mnpownsBeneHUE IBYX BEKTOPOB M €ro CBOMCTBA. BplumcieHue BEKTOPHOTO
NPOM3BEACHUSI BEKTOPOB B KOOpAMHATHOW Qopme. I['eomeTrpuueckuil CMBICH BEKTOPHOTO
npousBeieHus. [IprunoxeHns: BEKTOPHOTO MPOU3BECHUS: BBIUNCICHUE IIJIOMAN TPEYTOJIbHUKA,
BBIYMCIICHHE IIJIOIIAIN MTapajiesorpaMmma,

CMelmiaHHOE NPOM3BEACHHUE TPEX BEKTOPOB M €ro CBOMCTBA. BbIuMciIeHHME CMELIAaHHOTO
MIPOU3BENIEHUSI BEKTOPOB B KOOpAMHATHOM ¢opme. ['eoMeTrprueckuili CMBICI CMEIIaHHOTO
npousBeneHus. [IpuiiokeHns cMelmaHHOrO MPOM3BENCHUS: BBIUMCIEHHE O0beMa MHUpaMUbI,
o0beMa napaienenurne/a, ycaoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.

Tema 8. J/InneiiHoe N-MepHOE BEKTOPHOE NPOCTPAHCTBO.

JluneitHoe N-MepHOE BEKTOPHOE NPOCTpaHCTBO. PasmepHOoCcTh M 0a3uc BEKTOPHOTO
IIpoCTpaHCcTBA. JIMHEWHbIE omepauuu Haj N-MEPHBIMU BEKTOpaMmu. JIMHEWHas 3aBUCUMOCTb U
HE3aBUCUMOCTb BEKTOPOB.
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Pa3znen 3. AHanuTHYecKasi TeOMeTPHs HA II0CKOCTH

Tema 9. OcHOBHBIE 32Ja4M AHAJTUTHYECKOH reOMeTPUM HA MJIOCKOCTH.

[exaproBa cucremMa KOOpAuMHAT Ha miIockocTu. [lomspHas cuctema koopauHat. OCHOBHBIE
33141 AHAIIMTUYECKON F€OMETPUHU HA INIOCKOCTU: PACCTOSIHUE MEXKIY IBYMs TOUKAMM, JICJICHUE
OTpEe3Ka B JAaHHOM OTHOILIEHUH, JI€JIEHUE OTPE3Ka MOMoJIaM, IJIOIIA/lb TPEYyTrOJIbHUKA, 3aJaHHOTO
KOOPJMHATAMH BEPILHH.

Tema 10. IIpsamas TUHUSA HA NJIOCKOCTH.

Jluauu mepBoro mopsiaka. Paznuuxble BuABI ypaBHEHHUS MPSMONM Ha IJIOCKOCTU: oOlee
ypaBHEHHE MPSIMOH, HCCe0oBaHuEe OOIIETO ypaBHEHUS MPSMOM; ypaBHEHHE MPSMON C YIJIOBBIM
KO3 PHUIIMEHTOM; YpaBHEHHUE MPSIMOH, TIPOXOIAIICH Yepe3 ABE JaHHBIC TOUKHU; YPABHEHHE TPSMOIA,
MPOXOJAIIEH Yepe3 JaHHYI0 TOYKY NapajulesIbHO HAIIPaBIISIIOIIEMY BEKTOPY; YPaBHEHUE MPSMOI,
MPOXOALIEH Yepe3 JaHHYI0 TOUKY NEPIEHIUKYISIPHO HOPMaIbHOMY BEKTOPY; YPaBHEHHUE MPSMOI,
MPOXOJAIICH Yepe3 JaHHYI0 TOYKY B JAaHHOM HAIlpaBJICHUU; YPAaBHEHHE ITydyKa IMPSMBIX,
MPOXOAALINX Yepe3 JAHHYI0 TOYKY; HOPMAJIbHOE YpaBHEHHUE MPSIMOM; ypaBHEHHE OMCCEKTpUC
YIJI0B MEKIY ABYMS IPSMBIMHU.

B3aumHOe  pacnosiokeHHEe ~— IBYX — HpsAMBIX.  YCJIOBUA  IAPAJUIEIBHOCTH U
MEPIEeHIUKYISIPHOCTH JABYX MNPSMBIX, TAHT€HC yIJla MEXAYy ABYyMs HpsMbIMU. PaccrosiHue u
OTKJIOHEHHE OT TOYKHU JI0 IPSMOM.

Tema 11. /IuHuHU BTOPOro nopsijaKa.

OxpysxHocTb. Dmurc. ['unepbona. [Tapabona.

Pa3znen 4. AHaIuTHYECKAsI reOMeTPHS B IPOCTPAHCTBE

Tema 12. I110CKOCTH B IPOCTPAHCTBE.

Pasznuynble BUIIBI ypaBHEHUS IJIOCKOCTH B IpocTpaHcTBe. OOlee ypaBHEHHE IIOCKOCTH.
VYpaBHEHHE IUIOCKOCTH, MPOXOJAIIEH Yepe3 NaHHYI0 TOYKY, IEPIEHIUKYJISIPHO HOPMAIbHOMY
BEKTOpY. YpaBHEHHE IIOCKOCTHU, IPOXOISIIEH Yepe3 TPU JaHHbIE TOUKHU. Y paBHEHHUE MIIOCKOCTU
B OTpe3Kax Ha ocsix. HopmasibHOE ypaBHEHHE MII0CKOCTU. OTKIIOHEHUE U PACCTOSIHUE OT TOUKHU J10
IUIOCKOCTH. B3auMHOE pacnojioKEeHHWe JABYX IUIOCKOCTEH. YCIOBHUS MApPAIIEIBHOCTA U
NEePHEHAUKYISIPHOCTH ABYX IIJIOCKOCTEN. YTOJI MEXKIY BYMs INIOCKOCTSIMU.

Tema 13. Ilpamas B npocTpaHcTBe.

Paznuunble BUABI ypaBHEHUs NpsAMOM B ITpocTpaHcTBe. KaHOHMYECKHE ypaBHEHUS MPSIMOM.
VYpaBHeHUEe NPAMOM, MpOXOfsmieli depe3 JBe AaHHbIE TOYkH. OOIIME ypaBHEHHs MPSIMOI.
[Tapamerpuyeckre ypaBHEHHs MNOpAMOW. B3anMHOE pacnoyioKeHUEe ABYX MPAMBIX. Y CIOBHS
MapauIeIbHOCTU U NEPIIEHIUKYISIPHOCTU ABYX MPSMBIX. YTOI MEXKIY ABYMS MPSIMBIMHU.

Tema 14. B3anMHoe pacnoJioykeHue NPsiMoii U MJI0CKOCTH B IPOCTPAHCTBeE.

VYcnoBus napamienbHOCTA U NEPNEHAUKYIJISIPHOCTH NPSMOM U IUIOCKOCTH. YTOJI MEXIY
IIPSIMOM M INIOCKOCTBIO. ToYKa mpecedeHus IpsIMOU U IIIOCKOCTH.

Pasznen 5. BBenenue B MaTeMaTHYeCKHA aHAJIU3.

Tema 15. MHoxkecTBa M (PyHKIHUH.

OcHOBHBIE TIOHSATHUSI TEOPUM MHOMKECTB. UMCII0BbIE MHOXKeCTBA. MoO/yb JIEHCTBUTENBHOTO YMCIIA.
OkpectHocth ToukH. [lonsitne dynkumn. CnocoOwsl 3amanus (yHkiuii. OCHOBHBIE CBOWCTBA
¢ynkuuii. OCHOBHBIE 3JeMeHTapHble (GYHKIMH M uX rpaduxu. Kmaccupukamms ¢yHKIMM.
Cnoxuble pynkunu. O6patasie pyHkiuu. Hessuole pynkun. [Tlapamerpudeckue QpyHKIMH.

Tema 16. Ilpenesa pynkuuu. OcHOBHBIE TeopeMbl 0 Mpeaesax.

OcCHOBHEBIE HOHATHUSA YICJIOBOH IOCJIENOBATEIILHOCTH. [Ipenen qHCIIOBOU
nocienosarenbHocTU. [penen Gpynkiun. OgHOCTOpOHHKE Mpeaebl (PYHKINH.

beckoHneuHo Maible QYHKIIMHM U UX CBOMCTBA.

BeckoHeuHo OGosble BEIWYMHBI U UX CBOMCTBA. CBsI3b MEXIy OCCKOHEUHO MallbIMU M
0eCKOHEYHO OOJBIIMMH BETUYUHAMHU.

CpaBHeHre 0€CKOHEYHO MaJIbIX BeJHMUMH. Tabuia 5KBUBATIEHTHOCTEH OECKOHEUHO MaJIbIX
GyHKIHIA.
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OcHOBHBIE T€OpEMBI O Tipeaenax. [lepBbiii 1 BTOpOM 3aMeyaTeabHbIC PEIECTbI.
N 0 00 " o |
PackpeiTie HeonpeneneHHoCTe! BUaa {6} : {—} : [0 —O], [00—00], [O-oo], [1 ] [—}
o0 o0

Tema 17. HenpepbIBHOCTH (PyHKIMH.

HenpepsiBHocTh dyHkuuu. [loHsTHE HenpepbIBHOCTH QyHKIUU. TOUKN pa3pbiBa QyHKIUH
U ux Kiaccuuxauus. BeprukanpHpie acuMnToThl. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX
¢ynkuusax. CBOICTBa HEMPEPHIBHBIX ()YHKITHIA.

Pa3nen 6. Auddepennnanbroe ucuncjienne QyHKIMN 0HON NepeMeHHOI.

Tema 18. IlpousBoanas pynkuuu. Indppepenuuposanue pyHkuuii.

3ajauu, OPUBOASAIIME K IOHATUIO MPOM3BOAHOW. OmpeneneHue, IeOMETPUUYECKUN H
Gu3MYECKU CMBICT MPOU3BOMHOW. YpaBHEHHE KacaTeIbHOH © HOpMald K KpPUBOM.
DOKOHOMHUYECKHM CMbICI Mpou3BOAHON. CBsA3b HempepblBHOCTH U U epeHInpyEeMOCTH
byHKIMN.

[TpousBoaHas cioxxHoi U oOpatHoil GpyHkimu. Jlorapudmuueckoe nuddepeHupoBanue.
[TponsBonHas HesBHOM (QyHKIH. [IpOM3BOIHBIC BHICIINX MTOPSIKOB.

Tema 19. Teopembl 0 nudpdgepeHunpyeMbIx GyHKIHAX.

Teopems! Pois, Jlarpanxa, Komm.

Tema 20. Inddepenunan pynkuuu. [Ipasuno Jonurass.

[Tonsitue u cpoiicta auddepennnana. [Ipumenenne nuddepenuana B NpruOIHKEHHBIX
BbIUUCIEHISIX. JuddepeHuans BEICIINX TOPSIIKOB.

Teopembl Jlonutans. PackpeiThe Heompenen€HHOCTEM pa3auyHbIX BHUAOB C IOMOIIbIO
npasuia Jlonurans.

Tema 21. UccnenoBanne pyHKIUN ¢ IOMOIIbIO IPOU3BOJIHOM.

Bo3spacrtanue u yosiBanue ¢pyHkuuu. Heo6xoanmble 1 10CTaTOUHbIE YCIOBUS BO3PACTaHUS
u yobBanus nuddepenupyemoin ¢GyHkuu. OkcrpemyMbl (yHkuud. Heobxonumeie u
JIOCTaTOYHBIE YCJIOBUSl CYLIECTBOBAaHUS SKcTpemyMa. HamOomplnee M HauMeHblee 3HAUYEHUS
(GyHKLIHU Ha OTpeE3Ke.

Boinmykinocte ¥ BOrHyToCcTh rpaduka (yHKUMH. JlocTaTouHble YCIIOBUS BBIMYKJIOCTH U
Boruytoctu ¢pynkuuit. Toukn neperuba.

AcumnTotsl rpapuka ¢GpyHKuu. HakiioHHBIE aCUMITOTHI U MX HAXO0XICHHUE.

OO1m1ast cxema MOJIHOT0 MCCIe0BaHus GYHKIMN U MOCTPOSHUS UX IPpauKoB.

Pasznen 7. AunddepennnaabHoe ucuucaeHne yHKIUMT IBYX IepeMeHHbIX.

Tema 22. @yHKOMH JBYX HepeMeHHbIX. YacTHbIe NPOU3BOAHBIC (PYHKIHMH ABYX
nepemMeHHbIX. [loanbiid nuddepennual.

OcHoBHBIE MOHATHUSA (PYHKIMU IBYX epeMeHHbIX. [Ipeaen u HenpepbIBHOCTb PYHKIIUH ABYX
NEPEMEHHBIX.

YacTHble MPOU3BOJAHBIE 1-TO Mopsaka W MX reomeTpuueckuil cmeicia. Heobxonumoe u
JocTaTouyHoe ycioBue nauddepennupyemMoctd (GyHKIUU JIBYX IepeMeHHbIX. I[lomHblii
mupdepenivan  QyHKIMM JABYX INepeMeHHbIX. [IpuMeHeHue mnonHoro muddepeHnuana K
npUOIMKEHHBIM BhluKciieHusM. [IponsBoanast cnoxuoit pynkuuu. [lomHas nponsBoaHas.

Tema 23. Jxkcrpemym ¢pyHkuuu AByX nepeMeHHbix. Heo0xoammbie u gocTaTo4HbIe
YCJ10BHS CYIIeCTBOBAHMS IKCTPeMyMa.

OkcrpeMyM (GYHKIMM JBYX IepeMeHHbIX. HeoO0Xoaumble M J1O0CTaTOYHBIE YCIOBHUS
skcTpemyMa. CxeMa uccie1oBaHus QYHKIIMH JBYX MEPEMEHHBIX Ha SKCTPEMYM.

ITpon3BoaHas MO 3aJaHHOMY HallpaBJIeHUIO. [ pagueHT.

Pasznen 8. UuterpajabHoe ucuucjene GyHKIUY OHONW nepeMeHHO.

Tema 24. HeonpeaesieHHbIii nHTErpaja. OCHOBHBIC MeTOAbI HHTEIPHPOBAHUS.

[TepBooOpasnast ¢ynkus. OmpenerneHHe W CBOWCTBA HEOMPEIEIEHHOTO HWHTETpaa.
['eomeTpuueckoe MpeACTaBICHUE HEONPEAEICHHOr0 HWHTerpaia. Tabiuma HHTErpajoB OT
OCHOBHBIX 2JIEMEHTapHbIX (PYHKINH.
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OcHOBHBIE METOIbI HHTETPUPOBAHMS: METO, HEMIOCPEICTBEHHOIO MHTETPUPOBAHMS, METOJ
3aMeHBl MepeMEeHHOH (To/ABENCHHE MMOJ 3HAaK AudQepeHnrana) 1 MeToJ UHTETPUPOBAHUS TIO
4acTsM.

Tema 25. UnTerpupoBanne paluoOHAJIbHBIX aJredpandecKux pyHKuui.

Panyonanenele 1po6u. VIHTErprpoBaHue NpocTeNINX palMOHAIBHBIX IPOOEH.

WHTerpupoBanie MNPaBWIBHBIX W HEMPAaBWIBHBIX pPalMOHANBHBIX Jpobeil. Merton
HEOIpeJeNICHHbIX KOAQPUIIMEHTOB, METO/l YACTHBIX 3HAYCHUH.

WNuTterpupoBanue QyHKIMA, CoaepKaIX KBaAPATHBIN TPEXUICH.

Tema 26. HHTerpupoBanue TpUroHoMeTpuyeckux ¢QyHkumid. HWHTerpupoBanme
HPPALMOHANBHBIX (DYHKIIUIA.

WHTerpupoBaHie HEKOTOPHIX TPUTOHOMETPUYECKUX (PYHKIUI.

WHTerpupoBanie HEKOTOPBIX  HMPPAUMOHAIBHBIX  (YHKIHMHA. TpuUroHOMETpuYecKue
MOJICTAHOBKHU.

[TonsiTue 0 “HeOepyIMXCS UHTETpaiax.

Tema 27. OnpenesieHHbI HHTEIPAJI, €ro CBOMCTBA U METOAbl BbIYMCJIECHUS.

[ToHsiTHE U TEOMETPUYECKUI CMBICI ONPEAEIEHHOT0 UHTErpaa. CBoCTBA ONpPEeIEHHOTO
MHTETpaa.

OnpenenéHHbIi HHTErpall Kak GyHKIus Bepxuero npezaena. opmyna Herotona-Jleiibnuma.

3amMeHa nepeMeHHON U (opMysia UHTETPUPOBAHHUS IO YACTSAM B ONpPEIEIEHHOM UHTErpaje.
WHTerpupoBaHie YeTHBIX U HEYETHBIX (DYHKINI B CHMMETPHYHBIX MTPEIEIax.

Tema 28. IIpusiokeHust onpeaeieHHOr0 HHTErpaJa.

[Tpunoxenus onpenenéHHOro0 MHTETpaa: BBIYUCICHHUE IUIOMIAACH MIOCKUX (QUryp, AITUH
Oyr' TJIOCKHUX KpPUBBIX, OOBEMOB Tel M IUIOMIAJeH MoBepxHOcTel BpamieHus. dusnyeckue
NPUJIOKEHUS ONIPEISIIEHHOTO MHTErpasia: BEIYUCICHHE Ty TH, paOOTHI.

[TpubnnxEHHOE BBIYMCICHUE ONPEAEIEHHBIX HMHTErpajioB: (Gopmylia MpsIMOYTOJbHUKOB,
dbopmyia Tpamnernuii, popmyna mapadon (CumiicoHa).

Tema 29. HecoOcTBeHHbI€ HHTErPAJIbI.

[TonsiTue HecoOCTBEHHBIX HHTErpayioB. HecoOCTBEHHBbIE HHTErpajibl ¢ OECKOHEUHBIMU
npefenamMu UHTerpupoBaHus. HecoOCTBeHHBIE HMHTErpaibl OT HEOTPAaHMUYEHHBIX (YHKIMH.
[Tpu3HaK CXOOUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

Pa3zgen 9. InddepennyanbLubie YPABHEHUS.

Tema 30. OcHoBHbIe noHsTHSA AU PepeHnnaNbHBIX ypaBHeHnid. {udgdepenunanbubie
YPaBHEHHH NEPBOI0 MOPSAKA ¢ Pa3AeJIAIOMUMHUCH NTepeMEeHHbIMU.

O6mue mnousATus o auddepeHUANBbHBIX ypaBHeHUsX. OOliee pelieHue, HadalbHbIE
YCIIOBHS, YaCTHOE pelieHue quddepeHaabHoro ypapHenus. 3aaaqda Kommu.

JuddepeHunanpHple ypaBHEHUS NEPBOrO MOpsAKa. YpaBHEHHS C DPa3AesIOLIUMUCS
[IEPEMEHHBIMHU.

Tema 31. OpHopoanble U JuHeliHble Au(depeHHHATbHbIE yYpPaBHEHUSI INEPBOIo
nopsiaka. Ypasuenue bepuyiim.

Opnoponubeie  muddepeHunanbHble  ypaBHeHus. JluneliHple  nuddepeHnuanbHble
ypaBHeHus. YpasHeHue S. bepHymin.

Tema 32. lu¢depeHunaibHbie ypaBHEHUs BhICIINX NOPAAKOB. /[Y BTOporo nopsiaka,
JAOMYCKAKIIHE NOHUKEHUS MOPAIKA.

OcHoBHbIE MOHATHS, O0IIee peleHne, YacTHOe pelieHne nuddepeHnanbHbIX YpaBHEHUH
BhICHIMX NOpsiiKOB. 3anaua Koumm. /luddepenimanbable ypaBHEHUS, TOMYCKAIOIINE TOHUKEHUE
MOPsI/IKA.

Tema 33. J/Iuneiinbie oqHOpOAHBbIe TU((epeHINATbHbIC YPABHEHHS BTOPOI0 MOPSIKA
€ MOCTOSIHHBIMH KO3 PUIHEHTAMH.

Jlunelinsle ogHOpOAHbIE MUddepeHaIbHbe YpaBHEeHUsT BToporo mopsaaka (JIOAY).
Crpyxkrypa obmiero pemenust JIOY Broporo mopsiaxa.
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JluHeliHble OOHOPOAHBIE U PEpEeHINATbHBIE YPAaBHEHUS BTOPOrO MOpAIKa C
HNOCTOSHHBIMU KO3 duuueHTamu. JIuHeiHble OAHOpOAHBIE U(QepeHInaIbHbIe YPaBHEHUS
BBICUIMX MOPSIIKOB C MOCTOSIHHBIMHM KO3 (PHUIIMEHTAMHU.

Tema 34. JluneiiHble HeoqHOpPOAHbIe IHM(pdepeHHUAIbLHbIE YPABHEHHS BTOPOIo
NMOPSAKA C NOCTOSIHHBIMU KO3()(PUIIHEHTAMMU.

Jluneiinsie HeonHopoaHbIe Tuddepennuanbabie ypasaenus (JIHAY). Ctpykrypa obmiero
pemenust JIHAY. Meton Bapuanuu nmpou3BOJIbHBIX MOcTosAHHBIX. JIHY BTOporo mopsiaka c
MOCTOSTHHBIMU K03()(pULImeHTaMu 1 paBoil 4acThIO CHEIHMAIBLHOTO BUIA.

Pa3gen 10. Teopusi BepoaTHOCTEH

Tema 35. OcHoBHbBIe IOHATHS TeopuH BeposiTHOcTel. Ciryyalinbie cOObITHSA.

IIpoctpaHcTBO 35eMeHTapHbIX CcoObITHH. Kitaccuueckoe ompeneneHue BEpOSTHOCTH.
OcHoBHbIE POPMYITBI KOMOMHATOPHUKY (COYETAHUS, pa3MEIICHMSI, IEPECTAHOBKU O€3 IOBTOPEHUH
U ¢ noBTOpeHussMH). OTHOCUTENbHASA YAaCTOTA U CTAaTUCTUYECKasi BEPOSITHOCTh. ['eomeTpuueckas
BEPOSATHOCTb.

Tema 36. Teopembl c/10:KeHUs] H YMHOKEHHUS BEPOSITHOCTEH.

Teopema cioxeHUs BEpOSTHOCTEH [JIs1 HECOBMECTHBIX COOBITHI. Teopema croxeHHs
BEPOATHOCTEN /1J1s1 COBMECTHBIX COObITHM. TeopeMa yMHOKEHUS BEpOSTHOCTEN JIsl HE3aBUCUMBIX
coObiTuii. TeopemMa YMHOXXEHHUS BEpOSITHOCTEH HJs 3aBUCHMBIX COOBbITHI. BeposTHOCTH
MOSIBIICHHSI XOTS ObI OTHOTO U3 COOBITHIA.

[Tonnas BeposTHOCTh. PopMyna noaHON BeposiTHOcTU. Popmyibl baiieca.

Tema 37. IloBTOpHBIE HE3ABUCUMbIE HCTILITAHUS.

®opmyna bepuynnu. HauBeposiTHeiliee 4mClIO TOSBIEHUS COObITUS. JIokanbHas u
uHTerpasibHas Teopembl Jlammaca. ®opmyna Ilyaccona. BeposTHOCTH — OTKJIOHEHUS
OTHOCHUTEJILHON 4aCTOTHI OT OCTOSTHHOW BEPOSITHOCTH B HE3aBUCUMBIX MCITBITAHUSX.

Tema 38. [Iuckpernas ciayqaiiHasi BeJIH4UHA.

[lonsiTe NUCKPETHOW CIydyalHOW BEJIIMYMHBI. 3aKOH pACIPENeTICHUs JTUCKPETHOMN
cily4aiiHOM BennunHbl. DyHKIMS paclpeaeeHus JUCKPETHON ciiy4aiiHO! BenunuHbl. OCHOBHBIE
YHUCJIOBBIE XAPAKTEPUCTUKN AUCKPETHOW CIyYalHOW BEIWYMHBI: MAaT€MATHYECKOE OKHMJIAHHE,
JUCIIEpCUs, CpelHee KBaJApaTU4ecKoe OTKIOHEHHe. (CHOBHBIE 3aKOHBI paclpeesIeHUs
JUCKPETHOM  CIlydalHOM  BENWYMHBI: OMHOMHAQJIBHBIA  3aKOH  pacHpelesieHHs, 3aKOH
pacupenenenus IlyaccoHa, reOMETpUYECKMM 3aKOH pacCIpeAClICHHs, TUIEePreoMeTpUYECKUn
3aKOH pacnpeneneHus. TeopeTuuecKkue MOMEHTHI.

Tema 39. HenpepbiBHas ciyyaiiHasi BeJTHYNHA.

[TonsiTre HenpepbIBHOW cily4aliHOW BelMYMHBI. DYHKIUSA pacnpeneseHus BEpOSTHOCTH,
IUIOTHOCTh PACIpPENETICHUs] BEPOSTHOCTU HENPEPHIBHOW ciayyailHOW BenuuuHbl. OCHOBHBIE
YUCJIOBBIE XapaKTEPUCTUKHU HEIPEPHIBHON CIy4allHON BEJIIMYMHBI: MAaTEMATHYECKOE OXKUJAHUE,
JMCIIEPCHs, CpelHee KBaJpaTudeckoe OTKIOHeHHe. (OCHOBHBIE 3aKOHBI paclpeieiIeHUs
HEIPEPBIBHON CIIy4YalHON BEIMYMHBI: PABHOMEPHBIM 3aKOH paCIpPENCIICHUs, MOKA3aTEeIbHBIN,
HOPMAJIbHBIN.

Pa3zgen 11. OcHOBBLI MATEMATHYECKOW CTATHCTUKH

Tema 40. OcHOBHBIC NOHATHSI MATEMATHYECKON CTATHCTUKH.

I'enepanbHas COBOKYNHOCTH U BbIOOpKa. CyTh BBIOOPOUHOTO MeTO/1a. Br/bl BEIOOPOUHBIX
pacripeniesieHuil, ux cBs3b Apyr ¢ apyrom. [Homuron. ['mcrorpamma. OMnupudeckas QyHKIHSL.

ToueuHbple OLIEHKM MAapaMETPOB TEOPETHYECKUX PACIPENECICHUI M KX CBOWCTBA.
HuTepBanpHble OLIEHKU. MIHTepBaNbHOE OLIEHNBAHUE TAPaMETPOB HOPMAJIBHOIO PACTIPEAEIEHUS.

Tema 41. IIpoBepka cTaTHCTHYECKHUX TMIIOTE3.

[lonste o craTMcTUYeCKOW MpoBepKe rumnote3. OmUOKH TEpBOrO M BTOPOTO poja.
[IpoBepka runoTe3 o 3aKOHaxX U MapaMeTpax pacrpeaesieHus.
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4.3. IlepeyeHb TeM JIeKIM

n/a

Tema nexkuun

O0neM, u

dopma oOyueHust

OYHas OYHO- 3a04Hasi
3a049Has

Pa3zgea 1. DiieMmeHTHI BbICHIEH aJIre0pbl

Martpuupl. /leiicTBHs HAl MATPULIAMH.
Onpenesmresin. BoruucsieHue onpeneureliei.

Onpenenenne Matpulibl. Buapl marpuil. JledcTBrst Hajg
MaTpuIaMu. JJIEMEHTApHBIC TPE0Opa30BaHMUs HAJl MATPHUIIAMH.
Onpenenenuie onpeaenuTess 2-ro U 3-ro NopsiikoB. MUHOPBI
U anredpanveckue J0NOIHEeHUs 3JieMeHTOB. CBOMCTBA
onpeaenuTeneid. Beraucienue onpenenurenci.

2 2 1

Onpenenenre oOpaTHOi MaTpuibl. Haxoxaenne oopaTHoi
MAaTpPHUIbI C TOMOIIBIO COIO3HON MATPHUIIBI U C TIOMOIIBIO
npeoOpaszoBanmii [ 'aycca.

CucreMbl JIMHEHHBIX aJredpandecKux ypaBHeHH .
Ocnogusble noustust CJIAY. Pemenue CJIAY merogamu
Kpamepa, oOpaTHoit marpuiipl, ['aycca.

KommiekcHbIe YKcJa.

IlonsTue KOMIIJIEKCHOTO YHcia. Anrebpanueckas,
TPUTOHOMETPUYECKAs u MOKa3aTelIbHas dbopma
KOMIUIEKCHOTO uyucia. ['eomerpuyeckas HWHTEpHpeTanus,
MOJyJIb U apTyYMEHT KOMIUIEKCHOTO uucia. JleicTBus Hax
KOMIIJICKCHBIMH YpCIaMHu B anreOpanvecKom,
TPUTOHOMETPUYECKOH M IMOKa3aTeIbHOU hopme.

Pasnea 2. BekTopHas ajaredpa.

Bekropbl. CxkansipHoe, BEKTOPHOE M CMeEIIAHHOE
Npou3BeJeHue BEKTOPOB.

OcHOBHbIE TIOHATHS BEKTOpOB. JInHelHbIe onepanuu Haj
BEKTOpaMHU. ba3uc B TpeXMEPHOM IIPOCTPAHCTBE.
Pasnoxxkenne Bektopa 1o opram. Hanpasisromue
KocuHychl. JlnuHa Bekropa. CKalsipHOE NPOM3BEINCHHE
JIBYX BEKTOPOB M €ro CBOMCTBA. BrluncieHnne ckaasipHOro
NPOU3BEACHUsT B KoopAMHaTHOW Qopme. I[lpunosxkeHus
CKAJISIPHOTO IIPOU3BEIACHUS.

BekropHoe nmpousBeieHNE ABYX BEKTOPOB U €ro CBOWCTBA.
Brluncienue BEKTOPHOTO MPOU3BEACHUS B KOOPANHATHON
dopme. I'eomerpuyecknii CMBICII BEKTOPHOI'O
npousBeneHus. [IpunokeHns BEKTOPHOTO MPOU3BEICHHUS.
CMenianHO€ IPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
Boruncnenue B koopauHatHoM popme. ['eomeTpruueckuit
CMBICJI CMEIIaHHOT O ITpousBeneHus. [Ipunoxenns
CMEUIaHHOTO MPOU3BEACHUSI.

Pa3znen 3. AHasiuTHYeCKasi reOMeTPHsi HA MJIOCKOCTH.

OcHOBHBIE 32124 AHAJTUTHYECKOH reoMeTpuM HA
miockocTu. [lpsaiMas Ha MIOCKOCTH.

Cucrembl KOOpIMHAT Ha TUIOCKOCTH. OCHOBHBIE 3aJauu
AHATMTUYECKON reOMETPUM Ha IUIOCKOCTH — PACCTOSIHHE
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MEXIy JBYMsS TOYKaMH, JEJICHHE OTpe3ka B JaHHOM
OTHOIIECHUH, TUIOIIAIb TPEYTOJIbHUKA.

IIpsimasi TMHUA HA MJIOCKOCTH.

OO6miee ypaBHEHHE TMPsSMOW. YpaBHEHHE TMIPSAMON ¢
YTJIOBBIM KO3 PHUIHEHTOM. VYpaBHeHHE  TIPSIMOA,
MPOXOJISIILIEH Yepe3 JIBE JaHHbIC TOUKU. Y paBHEHUE MPSIMOM,
MpoXOAsAIIe  dYepe3 JaHHYKD TOYKY B  JaHHOM
HaMnpaBJICHUU. YpaBHEHUE MPSIMOHM, MPOXOASAIICH uepes
JAHHYI0 TOYKY IapajIeIbHO HAIpPAaBISAIOIIEMY BEKTODY.
YpaBHeHUEe TPSAMOM, MPOXOMSIICH 4Yepe3 AaHHYI0 TOUKY
MEePNEHUKYISIPHO HOpMalibHOMY BekTOopy. HopmanbHoe
ypaBHEHUE MNpsAMOi. PaccTrosHue OT TOYKM 1O MNPSIMOM.
B3aumHoe pacnosoxeHue AByX IMpsIMBIX — YCIOBHUE
MapajuiebHOCTH, TEPHEHAUKYISIPHOCTH, TAaHIEHC Yyria
MEXY IBYMS MPSMBIMHU.

JIMHUM BTOPOTO MOPSIAKA.
OxpyskHocTb. Dyunc. I'unepbouna. [lapadona.

Paznen 4. AHasiuTHYECKAsi reOMeTPHs B POCTPAHCTBE.

IInockocTh M NpsiMasi B IPOCTPaHCTBe.

ILnockocTh B IPOCTPAHCTBE.

OO6miee ypaBHEHHE IUIOCKOCTHU. YpPaBHEHHE IJIOCKOCTH,
IIPOXOJAUIEH Yepe3 NaHHYI0 TOYKY, INEPIEHIUKYISPHO
HOPMQJIBHOMY  BEKTOpPY.  YpPaBHEHHE  IIJIOCKOCTH,
IIPOXOJALIEH Yepe3 TPU TOUKHU. Y paBHEHHUE INIOCKOCTH B
oTpe3Kax Ha ocsix. HopmalibHOE ypaBHEHME IJIOCKOCTH.
PaccrossHne oOT TOYKM [0 IUIOCKOCTH. B3anMHoe
PacIIOJIOKEHUE ABYX IIJIOCKOCTEM.

IIpsimasi B mpocTpaHcTBe.

Kanonnueckue ypaBHeHHs NpsIMON. Y paBHEHHE MTPSIMON,
npoxoasiiei yepes ABe AaHHbIe TOUKU. O0IMe ypaBHEHUS
npsMoit. [lapamerpruueckue ypaBHeHus NpsMOi. B3aumuoe
PacroJIOKEHUE IBYX MPSAMBIX.

B3aumHoe pacnoJioikeHue NPSIMOM U IJIOCKOCTH B
NPOCTPAHCTBE.

Pasznen 5. BBegenune B MaTeMaTHYeCKHA aHAJIN3.

MHoxkecTBa M (PYHKIUH.

OcHOBHBIE MOHATHSI MHOXKECTB. Onepaniuu HaJl
MHOXecTBaMu. Uncia0Bble MHOXKeECTBA. Moyiib
neiicrButenbHoro uncia. OkpectHocTh ToUkU. [TonsTue
¢byskuuu. CrocoOsl 3a7anus GyHKUUNA. OCHOBHBIE
cBoiicTBa pyHKuMA. OCHOBHBIE 3JIeMEHTapHbIe (PYHKLINUU U
ux rpapuku. Knaccuduxauus pynkuuid. CinoxxHsle
¢bynkuu. O0parsble QyHKIMH. HesBHbIE QYHKIHMH.
MHoro3HauHble (QYHKIHH.

IIpenea  umciaoBoi  mociaenosarenbHocTu. Ilpenen
¢pynxuun. Teopembl 0 npeaesnax.

Uucnosas nocienoBarebHOCTh. [Ipenen uncinoBoit
MocJen0BaTenbHOCTH. [Ipr3HaKk cyiecTBOBaHuUS Mpeena
nocnenosarenabHocTu. [Ipeaen ¢pyHKInU B TOUKE U HA
6eckoneyHocTu. OHOCTOpOHHUE TIpeesibl. OCHOBHBIC
TEOPEMBI O Tpeiesax.
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Pasnen 6. IudpepenunanbHoe ucuncjaeHne PyHKIHA
O/THOM IepeMeHHO.

IMpousBoanas pynkuuu. Auddepenmmpoanue GyHkumii.
I'eomeTpryeckuii 1 IKOHOMHYECKUH CMBICJI IIPOU3BOJIHOI.

3azna4yu, NPUBOAAILIMUE K TIOHATHIO IPOU3BOIHOM.
OrnpeneneHre ¥ TeOMETPUUECKUN CMBICIT POXU3BOHOM.
YpaBHeHHE KacaTeIIbHOW U HOPMAJIA K KPUBOM.
DKOHOMUYECKUU CMBICI MPOU3BOAHOMN. CBS3b
HenpepbIBHOCTH U AupdepeHunpyeMocT GyHKIIH.
Brrunciienus npousBoaHOM no onpenenenuto. [IpaBuna
middepennmpoBanus. [Ipon3BoaHbIE OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIIUH.

JubdepennmrpoBanre ciI0KHON, 0OpaTHOW U HESIBHO
3aganHoil GpyHkimii. Jlorapudmuyeckoe
mnddepenuuponanue. [Ipon3BoHbIE BHICIIKUX MOPSIIKOB.

Jduddepennuan pyukuuu. Ilpasuiao Jonurans.

IlonsitTue wu cBoiictBa nuddepennumana. Ilpumenenue
muddepeHnrana B mpuOIMKEHHBIX BRIYHCICHUIX. Teopema
Jlonutana. PackpeiTHe HeONpeAenEHHOCTEN Pa3IUYHbBIX
BHUJIOB C IOMOIIIBIO npasuia Jlonurais

HccaenoBanue pyHKUMH ¢ MIOMOIUBIO IPOU3BOAHOM

Bospacranue n yosiBanue pynkiun. Heooxonumsie u
JOCTATOYHBIE YCIIOBUS BO3pPACTaHUs U YOBIBAHUS
muddepeHIUpyeMoi GyHKIHH. DKCTPEMyMbl (yHKITUH.
Haubonbiiee u HanMeHblliee 3Ha4eHUs PyHKIIUU Ha
orpeske. [IprMeneHre mpon3BOIHON B PEIICHNH 3a/1a4
HKOHOMHUKH.

BeimykiocTs 1 BOrHYTOCTh Ipaduka pyHkuuu. JlocraTouHble

YCIIOBHSI BBIMYKJIOCTH M BOTHYTOCTH (yHKIuA. Touku
nepernba. O6mas cxema MoJIHOro UCCeI0BaHMsl QYHKIMH

Paznen 7. duddepenunanbuoe ucumucieHue QGyHKUUU
HECKOJbKHX NepeMeHHbIX.

DOyHKIHA HECKOJIbKHX NTEPeMEHHBIX. JKCTPEMYM
(YHKIMH ABYX NepeMeHHbIX.

@OyHKIMS 1BYX NepeMeHHbIX. OCHOBHBIE IOHATHS, 001aCTh
omnpenenenus. [Ipenen u HeNpeppIBHOCTh (DYHKIIMU JABYX
MIEPEMEHHBIX.

YacTHble IPOU3BOIHbIE 1-T0 MOpsIIKa U UX T€OMETPUUECKHIA
cmblci. [IoHATHE YaCTHBIX MPOU3BOAHBIX BBICIIUX
MOPAIKOB. DKCTpeMYM (DYHKIIUU ABYX MEPEMEHHBIX.
Heo6xonuMele 1 T0OCTaTOYHBIE YCIOBHS IKCTPEMYMA.
OcHOBHBIE MOHATHUS IKCTpEMyMa PYHKIIMH IBYX
IIEPEMEHHBIX.

HeoOxoaumble n JoCcTaTOYHBIE YCIOBHS CYIIECTBOBAHUS
JKCTpEMyMa.

Cxema wuccnenoBaHus (QYHKUUU JABYX IEpEMEHHBIX Ha
IKCTPEMYM

Bcero 3a | cemecTp
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Paznen 8. UnTerpanbHoe ucuucienne GyHKUMH OJHOM
nepeMeHHOM.

IlepBooOpa3Hasi u HeompeaeJIeHHbIN MHTErPaJl.
OcHOBHbBIE MeTOAbI HHTETPUPOBAHNS (PYyHKIIUM.

[lepBooOpasnas  ¢ynkmun. OrmpeneneHue W CBOWCTBA
HEONE/ICIEHHOTO  MHTerpaia. labmuma  MHTErpajoB
OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.

OcHoBHEBIE METOJIBI MHTETPUPOBAHHUS: METOJ
HCIIOCPCACTBCHHOT' O HUHTCTIpHUPOBaHUA, METOL 3aMCHbI
epeMEeHHON M METOJI HHTETPUPOBAHUS 110 YaCTSIM.

HNuTerpupoBanue Apo0OHO-PALMOHAIbHBIX QYHKIUIA.

OcHOBHbIE TOHSATUS JIPOOHO-PALIMOHANBHBIX  (YHKIUH.
[Mpocreiimme apodu -1V tumos. Pa3noxeHune mpaBMIIbHOMN
panMoHaNBHOM JpoOM HAa CyMMY HIPOCTEHIIUX apobei ¢
MMOMOIIBI0 METOAAa HEONPEACICHHBIX KOI()(UIIMEHTOB U
METO/a YacCTHBIX 3HaYeHUM. MIHTerpupoBaHue MpOCTEUIINX
npobeit. UuTerpupoBanue parmoHaIbHBIX APOOCH.

OmnpenesieHHbI HHTETPAJ U €ro cBoiicTBa. Boruuciaenune
oIpe/ieJIeCHHOT0 MHTerpaJia.

IloniTHE ¥ TIeOMETPUYECKHM CMBICH  ONIPEIEIEHHOTO
MHTETpaa. CBoiicTBa  OmpeneNéHHOr0  HMHTErpaia.
OmnpenenéHHbIi HHTETPAT KaK (YHKIUS BEPXHETO Mpesena.
®opmyna Helorona-Jleiibuuma. 3ameHa nepeMeHHON U
dbopMyna MHTETPUPOBAHHUS MO YACTSIM B ONPEACIEHHOM
UHTErpale.

IIpusokenus onpeneseHHOro MHTerpasa.

Brruucnenue rmiomane miockux Guryp, JUIMHBL IYTH
TJIOCKOW KPUBOM, 00HEMOB TeJa BpalleHHsI.

HpI/IMeHeHI/Ie OIPCACIICHHOI'0 MHTErpajla B 9KOHOMUYCCKUX
3agadax.

Pasznen 9. InpdepennuanbHbie ypaBHEHUS.

JAu¢pdepenunaibHbie YypAaBHEHHs, OCHOBHbIE ITOHATHS.
Oanoponnbie u uHeiiHbIe T depeHInaTbHbIC
YPABHEHHUS MEPBOI0 NMOPSAKA.

Huddepennuanpuble  ypaBHeHus |-ro mopsiaka ¢
pazzensomumMucs nepeMeHHbIMH. OOmme MNOHATHS O
nupepeHnuanbHbIX  ypaBHeHHsX. OOmiee pelieHue,
HayaJlbHbIE yCIIOBHUS, 4acTHOE pelieHue
nupdepeHnuanpHoro  ypaBHeHus.  3amada  Komm.
HuddepeHnanbHple  YpaBHEHHMs IEpBOTO  IOpPsAJIKA.
VYpaBHEHUS ¢ pa3eNaIONIUMUCS TEPEMEHHbBIMU.

Onnopoxansie nuddepeHnraibape ypaBHeHUS. JINHEHBIS
muddepeHnansHbie ypaBHeHus. Y paBHenue S. beprymm

JInneiinbie OJXHOPO/JHBIE au¢pdepeHuHATbHbBIE
YPABHEHHUH C NOCTOAHHBIMH KO3(ppuueHramMmu.
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JIuHeiHbIe HEOTHOPOJHBIE aupPepeHunaIbHbIC
YPaBHEHUA 2-ro NnopsiAKa c NMOCTOSIHHBIMH
Ko3(pPpunuenramu.

JIuneitnble ogHOpOAHBIE AU(PepeHInanbHbIe ypaBHEHHUS
BTOPOTO NOpPsi/IKA C IOCTOSHHBIMU KO3 (PUIIMEHTaMH.

Jluneiinble ogHOpOIHBIE AU depeHLInaIbHble ypaBHEHUS
BBICIIMX TOPSIIKOB C MMOCTOSTHHBIMH KOA((HUIIMEHTAMH.
Crpykrypa obmero pemenus JIHAY. JIH/Y Broporo
MOpsiAKa ¢ TOCTOSIHHBIMU KO3 (DUITMEeHTaMH U TIPABOii
YacThIO CIIELHUAIBLHOTO BUIA.

Pasnea 10. Teopusi BeposiTHOCTEH.

OcHOBHbBIE MNOHATUSA TEOPpUH BCPOHTHOCTeﬁ.
Kaaccunueckoe H CTATUCTHYECCKOE omnpeaejacHue
BEPOATHOCTH

Crnyuaiineie coObITHsI 1 UX BUIBL. Kitaccuieckoe
onpenenaeHue BeposITHOCTU. CTaTUCTUYECKOE OIpeieNiCeHre
BEPOSATHOCTH.

TeopeMbl C/10:KeHUS] 1 YMHOKEHUSI BEPOSITHOCTEN U UX
CJIeCTBHS.

TeopeMsl ci10keHUsI BEpOATHOCTEH J11 COBMECTHBIX U
HECOBMECTHBIX COOBITHH. TeopemMbl yMHOXKEHHS
BEPOATHOCTEH ISl 3aBUCUMBIX M HE3aBUCHUMBIX COOBITHI.
TeopeMa 0 BEpOATHOCTH TOSIBJICHUS XOTsI ObI OJTHOTO U3
He3aBUCUMBIX coObITHIL. [lonHas BepoaTHOCT. DOpMyIIbI
baiieca.

JlucKkpeTHbIe ciay4YaiiHble BeJIHYUHbI U HMX YHUCJIOBbIE
XapaKTepUCTUKH.

JluckpeTHas cirydaiiHasi BeIMYMHA. 3aKOH pacipeiesieHus U
GyHKIMA  paclpelesieHUs] BEepOSTHOCTEH JAUCKPETHOM
CIIy4ailHOM BEJTMYUHBI.

OCHOBHBIE YHUCTTOBBIE XaPAKTEPUCTUKH TUCKPETHON
CIIy4aiiHOM BEJIMYMHBI U UX CBOWCTBA.

Pasznen 11. OcHOBBI MATEMATHYECKOH CTATUCTUKH

10

OcCHOBHBIC MOHATHS MAaTEMAaTHYECKOH CTATHCTHKH.
Bri6opounslii MeToa. Buabl BEIOOPOUHBIX pacrpeiereHuH,
nx cBA3p Apyr c¢ gpyrom. llomuron. I'mcrorpamma.
OMmnupuyeckas QyHKIHA.

ToueuyHble OLIEHKN MapaMeTPOB TEOPETUUECKHUX
pacpenesieHui U UX CBOMCTBA. lIHTEpBaNIbHBIE OLIEHKH.

Bcero 3a |l cemecTp

18

14

Bcero 3a roa

36

28

14
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4.4. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHI (CEMHMHAPOB)

n/n

Tema npakTudeckoro 3aHsTus (CeMUHapa)

O0BeM, U

dbopma oOyueHus

OYHasn

OYHO- 3a04Hasn
3a049Hast

Pasnea 1. DiieMeHTBHI BbIcHIeH a1redpbl

Martpuel. JlefictBus Hag MaTpuiamu. OnpeneuTeny.
Berunicnenue onpenenurenen.

2 1

Pemienue crcteM MTHMHEHHBIX alreOpandeckux
YpaBHEHUIA.

Pa3znea 2. BekropHas ajaredpa

Bexkropsl. JleiictBust Hajg BekTopamu. CKalsspHOe
MIPOU3BE/IEHNE BEKTOPOB, BEKTOPHOE U CMEIIAHHOE
MPOU3BEJICHUE BEKTOPOB U MX MPUJIOKEHUS.

Pasnen 3. AnanuTnyeckasi reoMeTpus Ha
IJIOCKOCTH

SN

[IpsiMast TMHUS HA IITIOCKOCTH.

JluHMM BTOPOTO MOPSIKA.

Pa3nen 4. AnajauTnyeckasi reoMeTpus B
MPOCTPAHCTBE.

[;1ockoCTh M IIpsiMasi B MPOCTPAHCTBE..

Pa3gen 5. BBenenne B MaTeMaTHYECKHIT aHAJIN3.

[Ipenen ¢pyHKIMM B TOUKE U HA OECKOHEYHOCTH.
Brruncnenue npenenos, pacKpbITHE

. 0|
HeOoIpeIeIeHHOCTe! BUIOB | — || — ,[oo—oo],

0] o

[IepBrlii 1 BTOPO 3aMedaTeNIbHBIE IIPEACIIBI.
PackpeiTne HeonpeneneHHOCTeN BrUIa

o<} 2]

[IpousBonnass ¢Qyukuuu. OCHOBHBIE MpaBUIIA
Qg QepeHIMpOBaHUS. JuddepenunpoBanue
bynkmuit.  [ludpdepeHuupoBanue  CIOXKHOM,
HESBHO 3aJaHHOW W  OOpaTHOW  (YHKIHIA.
Jlorapudmuueckas mpousBogHas. [IponsBoaHbIE
BBICIIINX TIOPSIIKOB.

[IpuioxkeHne  MPOU3BOJHOM K  MCCIEIOBAHUIO
byHKIUH.

UccnenoBanne (QyHKIIMM HAa MOHOTOHHOCTh U
IKCTPEMYM. HccnenoBanue byHKIIUN Ha
BBIITYKJIOCTh, BOTHYTOCTb.

Bcero 3a | cemecTp

18

12 6

23




Il cemecTp

Paznen 8. UnrerpajbHoe ucuncienue GyHkuumn
O/THOM IepeMeHHOM.

Heonpenenennsiii uaTerpan. OCHOBHBIE METOBI
WHTETPUPOBAHUS.

WHTerpupoBanue  palMOHAJIbHBIX  (DYHKLHUH.
WNHuTerpupoBanue MPOCTEUIINX IpoOeil.
WHuTterpupoBanue IpoOHO-palMOHATIBLHBIX
GYHKITHIA. Meton HEONIPEIEIICHHBIX
K03 PHUIIHEHTOB.

OnpeneneHHbIi HUHTETpal. Brruncnenue
OTpeieIeHHOro HHTerpaia. MeTo/1 MoACTaHOBKH U
10 YacTsIM B OMPEICTICHHOM HHTETrpale.

[TpunoxeHus onpeeeHHOro NHTerpaia:

Paznen 9. Iudpepennuaibabie ypaBHeHHS.

Juddepenunanpapie ypaBHEeHHs 1-TO mopsaka ¢
pa3AessIoIIUMUCS TEPEMEHHBIMU.

Huddepenunansupie ypaBHeHHs 1-ro mopska:
OJIHOPO/IHbIE, TUHEIHBIC U ypaBHEeHUs bepHyn.

Juddepenunanpaple ypaBHEHUST 2-TO TIOPSIKA,
JIOTTYCKAIOIME TTOHMKEHUS MOPSIIKa.

Jluneituple  ofgHOpoOIHBIE  AU(epeHInaIbHbIE
ypaBHEHHsT 2-TO MOpAJKa C IOCTOSHHBIMU
KodpUITUEHTaAMH.

10

JluneliHple HEOJHOPOAHBIE UG epeHInaTbHbIC
YpaBHEHHUS (JIHAY) c NIOCTOSIHHBIMH
kodpurmenTamu u MpaBoii 4acTbhIO
CHEeHaTbHOTO BHUIA.

Pa3nes 10. Teopusi BeposiTHOCTEi

11

OcHOBHBIC TIOHATHS TEOPUM BEPOATHOCTEH.
Kiaccnuyeckoe M craTucTHYecKoe ompeaesieHue
BEPOSATHOCTH

Cnyvaitaeie coObITHS W UX BHABL. Kiaccmdeckoe
ompeneneHue  BeposATHOCTU.  CTaTUCTUYECKOE
OIIpEeJIETIEHUE BEPOSITHOCTH.

12

Teopembl CJI0KEHUS " YMHOKEHHS
BEpPOATHOCTEI.

Teopembl CIIOKEHUS BEPOATHOCTEH JUIs
COBMECTHBIX U HECOBMECTHBIX cOObITHH. Teopembl
YMHOXKEHUSI BEPOSATHOCTEH Ui 3aBUCHUMBIX H
HEe3aBUCHMBIX coObITHH. Teopema 0 BEpOSITHOCTH
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IIOABJICHUA XOTA 61:1 OOHOT'O U3 HC3aBUCUMBIX
coObITui. [TosTHAsT BEpOATHOCTS.

13 IToBTOpHBIE HE3aBHCHMBbIE HCIIBITAHHUS. 2 2 —
®opmyna bepuymiu. JlokanbHas W MHTErpajibHas
teopembl  Jlamaca. @®opmyna  Ilyaccona.
BeposiTHOCTh OTKJIOHEHUS! OTHOCUTEIHHON YaCTOTBI
OT BEPOSITHOCTH MOSIBIICHHS CITy4aifHOTO COOBITHS

14 JlucKpeTHBIE cCiy4YaiiHble BeJIHYHHBI H HX 2 — —
YHCJI0BbIE XaPAKTEPUCTHKH.

JuckperHas  ciydailHasi ~— BeJIMYMHA.  3aKOH
pactipeneneHuss W (QYHKOUS ~ paclpeneicHHs
BEPOATHOCTEH AUCKPETHOM CIIy4yallHOW BEJIMYMHBI.
OcHoBHbIE YHUCJIOBbBIE XapaKTEPUCTUKU
JUCKPETHOM  CIly4yallHOM BEJIMYMHBI W HX

CBOWCTBA.

15 HenpepbiBHbIe ciyyaliHble BeJIHYHHBI U HX 2 — —
YHCJIOBbIE XapaKTEePHCTUKH.
HenpeprsiBHas cinyvaiinas BenuunHa. DOyHKUUA

pacupeneneHus BEpOSITHOCTEM W IIOTHOCTH
pacnpeneneHus HEIpEPbIBHON CiIy4yalHOI
BeNMYMHBI. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU
HEMPEPBIBHOU CIIy4aiiHOM BEJINYNHBI.
HopmanbHslii 3aK0H pacnpenencHusl.

Bcero 3a |l cemecTp 30 16 8
Bcero: 48 28 14

4.5. Ilepeyens Tem J1a00PATOPHBIX padoT.

JIaGopatopHble pabOThI HE MPEyCMOTPEHBI.

4.6. Buabl caMmocTOsITeIbHON Pa00ThI CTYACHTOB U NepeYeHb Y4eOHO-METOANYECKOro
olecrieyeHus1 AJ15l CAMOCTOSITeIbHOI PadoThl 00y4aroLUXCH.

4.6.1. TloAroToBKa K ayAUTOPHBIM 3aHATHAM

AyIUTOpHBIE 3aHATUS TPOBOAATCA B BHUJAE JIEKUUH (M3JI0KEHHE TEOPETHYECKOrOo
MaTepuaia), IpaKTUYeCKUX 3aHATHI (IpUMEHEeHNe UMEIOIIMXCS 3HAaHUM MpU PEIIEHUH TUITOBBIX
3agau). [IpakTudyeckue 3aHATHS MPOBOJATCS C LIETIBbIO 3aKPEIUICHUS M YIiIyOJeHHs 3HAHWHA 10
n3y4yaeMoil TeMe. B xo/1e 1eK1uil pacKpheIBatOTCs OCHOBHBIE BOIIPOCHI B pAMKAX paccMaTpUBaeMOn
TEMBI, JENAl0TCs aKIEHTbl Ha HauOoJiee CIIOKHbIE M HHTEPECHBIE IOJIOKEHUS H3ydaeMOoro
MaTepuaia, KOTOpble JOJKHBI ObITh MPUHATHI CTYJEHTaMH BO BHHMaHue. Marepuanbl JeKIui
ABJISIIOTCS OCHOBOM JJISl TOATOTOBKHU CTYACHTA K IPAKTUYECKUM 3aHATUSAM.

[Ipy mOArOTOBKE K ayJUTOPHBIM 3aHATHUIM CTYJIEHT JOJIKEH:

— U3YYUTb MaTEpUAJIbI JICKLIUN;

— popalboTaTh PEKOMEHYEMYIO JTUTEPATYPY;

— CaMOCTOSITENIbHO  MpopaboTaTh TEOPETHYECKHM  MaTepuan, BbIHOCHUMBIM  Ha
CaMOCTOSITEIIBHOE HU3YUYECHHE.
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OCHOBHOH LIENbI0O MPAKTUUYECKUX 3aHITUN SIBISIETCS OBJIQJCHUE HABBIKAMU PELICHMS
TUIIOBBIX 33Ja4 II0 MaTeMaTUKe, a TaKXe KOHTPOJIb 3a CTENEHBIO YCBOCHMSI IPONAEHHOIO
MaTepHuaga, XOAOM BBIINOJHEHUS CTYJEHTaMH CaMOCTOSTEIbHOW paboThl M PAacCMOTPEHUE
HauOoJe€e CI0XKHBIX BOIIPOCOB B PAMKAaX M3y4aeMON TEMBI.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IPOEKTOB).

KypcoBbie paboThI (IPOEKTHI) HE TPETYyCMOTPEHBI.

4.6.3. Ilepeuyennb TeM pedepaToB, pacueTHO-rpaguyecKux pador.

Pedepartsl, pacueTHO-Tpaduueckue paboTsl HE TPETYCMOTPEHBI.

4.6.4. TlepeyeHb TeM M Y4eOHO-METOIHYECKOr0 o0ecneyeHHusl VISl CAMOCTOSATEIbHOI

padoThI 00y4YaKOIIMXCS.

No O0beMm, U
; Tema camocTosITeILHOM Y4eOHO-MeTOInIeCKOe dbopma oOyueHus
1 paboThl oOecrieueHne OYHO- 3a04YHas
II O4dyHas
3a04YHas
| cemecTp 2 86 96
Bricmras MaTeMaTuKa JUIS
SKOHOMHMCTOB: YYCOHHK IS CTYICHTOB
BY30B, oOyJaromuxcs o
9KOHOMHMYECKHUM CIIELIMAIBHOCTIM /
[H.II. Kpemep. U np.]; mox pen. [Tpod.
Pazneu 1. DJeMeHTHI H.III. Kpemepa. — 3-¢ m3g. — M.: 22 30 20
BBICHIEH 21reBpHI IOHUTU-AAHA, 2010. — 479 c.
2. Kpacc M.C., UYympwsiHoB Bb.IL
OCHOBBI MaTeMaTHUKHU u ee
NPUIOKEHUST B DKOHOMHYECKOM
oOpazoBanuM: ydeOHUK. — 6-¢ u3.,
ucnp. — M.: UzparenbctBo «Jleno»
AHX, 2008. — 720 c.
1.Breicmmas MaTeMaTHKa IS
9KOHOMUCTOB: YUEOHUK JUIS CTYJICHTOB
BY30B, oOyJaromuxcs o
9KOHOMHMYECKHM  CIEIHAIBHOCTIM /
[H.LI. Kpemep. U np.]; mox pex. [Ipod.
Pasjen 2. Bekropuas H.II. Kpemepa. — 3-e m3ap. — M.: 10 14 5
aareépa IOHUTU-TAHA, 2010. — 479 c.
2. Kpacc M.C., YynpsiHos B.I1.
OCHOBBI MAaTEMAaTHKH U €€
MPUIOKEHUS B IKOHOMUYIECKOM
00pa3oBaHuK: yUeOHUK. — 6-¢ U3 1.,
ucnp. — M.: UznatensctBo «/eno»
AHX, 2008. — 720 c.
1.BreIcmmas MaTeMaTuKa JUIS
9KOHOMUCTOB: YYEOHUK JUIS CTYJICHTOB
BY30B, 00yyJaromuxcs o
Pa321e.11 3. SKOHOMHYECKHM CIELHAIbHOCTAM /
AHaJINTHYECKAST [H.II. Kpemep. M z1p.]; mox pex. Ipod.
reoMeTpHs Ha H.III. Kpemepa. — 3-¢ m3mx. — M.: 10 18 18
IOHUTU-TAHA, 2010. — 479 c.
II0CKOCTH [Tucemenneii JI.T. KoHcnekT mekiuit
mo Beicmied Marematuke / J[.T.
IMucemennsiid. — 10-e u3m., ucmp. —M.:
Aiipuc-IIpecc, 2011. — 608c.
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1.Bricmas MaTreMaTuKa IS
9KOHOMUCTOB: YYEOHUK JUIS CTYJICHTOB
BY30B, oOyyaromuxcst o

O9KOHOMUYCCKHM  CICIHAJIbHOCTSIM /

Paznen 4. [H.ILI. Kpemep. U np.]; nox pex. [Ipoo.
AHAINTHYECKAS H.II. Kpemepa. — 3-e m3ag. — M.:
reoMeT FOHUTH-JIAHA, 2010. — 479 c. 6 14 14
pusi B
2. Kpacec M.C., Uynpsraos Bb.I1.
npocTpancTBe OCHOBBI MaTEMaTHKH U €€
MIPIIOKEHUS B SKOHOMHUIECKOM
oOpa3oBaHNH: yueOHUK. — 6-€ m3 1.,
ucnp. — M.: UznatensctBo «Jleno»
AHX, 2008. — 720 c.
1.Beicmas MaTeMaTHKa JUIS
9KOHOMUCTOB: YYCOHUK JJIs CTYICHTOB
BY30B, oOyyaromuxcst o
SKOHOMHYCCKUM  CICIUATBHOCTSIM  /
Paznen 5. Beenenune B [H.ILL. Kpemep. U xp.]; mox pex. [pod.
MaTeMaTHYeCKum H.II. erMepa. - 3-¢ mw3g. — M. 10 18 12
AHAIHS. IOHUTU-AAHA, 2010. —479 c.
[Mucemennwiii JI.T. KoHcniekT nexumii
mo Beicmied Mmarematuke / JI.T.
[Mucemennsiit. — 10-e m3a., ucmp. —M.:
Aiipuc-Ilpecc, 2011. — 608c.
1.Beicmias MaTeMaTHKa TSt
SKOHOMHUCTOB: YYCOHHK JJIs1 CTYICHTOB
BY30B, 00y4Jaromumxcs o
Paznen 6. SKOHOMHYECCKHUM  CICIUATBHOCTSIM  /
[H.II. Kpemep. U np.]; mox pex. [Ipod.
Aundpepennnainnnoe H.III. Kpemepa. — 3-¢ ma. — M.: 18 28 20
ucHHCIeHne YHKUMN | [oHITH-TAHA, 2010. — 479 c.
O/IHOl NepeMEeHHO IMucemennsiii 1.T. KoHCmeKT Jekiuit
mo Beicmied Mmarematuke / JI.T.
[Mucemennsrit. — 10-e u3a., ucnp. —M.:
Aiipuc-Ilpecc, 2011. — 608c.
1.Beicmias MaTeMaTHKa TSt
9KOHOMUCTOB: YUEOHUK JUIS CTYJICHTOB
BY30B, oOyJaromuxcs o
9KOHOMHYECKHUM  CICIUATBHOCTSIM  /
Paznen 7. [H.II. Kpemep. U ;:[p.]é oz pexn. [Ipod.
H.III. Kpemepa. — 3-e m3n. — M.:
Aundpepenunainnoe IOHI/ITI/I?I[AII-)IA, 2010.-479 c. 4 8 6
ucuucienne GyHKuuu 2. Kpacc M.C., Uynpsiaos b.I1.
ABYX IIEPEMEHHBIX. OCHOBBI MATEMAaTHKH U €€
MIPIIOKEHUS B SKOHOMUIECKOM
o0Opa3oBaHNH: yU4eOHUK. — 6-¢ M3 1.,
ucnp. — M.: UznatensctBo «Jeno»
AHX, 2008. — 720 c.
Il cemectp 96 114 128
1.Boicmas MaTeMaTHKa JUTS
9KOHOMHMCTOB: YYCOHHK IS CTYICHTOB
BY30B, o0yJarommxcs o
Paznen 8. 9KOHOMHUYECKUM  CIICIUATBHOCTSIM /
HuTerpanbHoe [H.ILI. Kpemep. U np.]; mox pex. [Tpod. 12 26 38

HCYHCIeHHe (YHKIUN
OJHO¥ MepeMeHHOoI

H.III. Kpemepa. — 3-e m3n. — M.:
IOHUTU-AAHA, 2010. - 479 c.

2. Kpacc M.C., Uynpsiaos B.I1.
OCHOBBI MaTeMaTHKH U €
MPUIOKEHHUS] B YKOHOMUYECKOM
00pa3oBaHuK: yueOHUK. — 6-¢ m31.,
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ucnp. — M.: UznatensctBo «/emno»
AHX, 2008. - 720 c.

1.Beicmias MaremMaThKa UL
HKOHOMUCTOB: y4eOHHK JUIS CTYAECHTOB
BY30B, 00y4aromuxcs o

SKOHOMHYECKUM  CICIUATBHOCTSIM  /
[H.LI. Kpemep. U np.]; mox pex. [Ipod.

Paznen 9. H.II. Kpemepa. — 3-¢ m3g. — M.:
Juddepennuanpupie | OHUTU-IAHA, 2010. — 479 c. 12 26 38
ypaBHeHusi 2. Kpacc M.C., Uynpszos B.I1.
OCHOBBI MaTEMaTHKH U €€
TMIPUJIOKEHNA B DKOHOMHUYIECCKOM
oOpa3oBaHNH: yueOHUK. — 6-€ M3 1.,
ucnp. — M.: U3narensctBo «/eno»
AHX, 2008. — 720 c.
I'mypman B.E. Teopust
BEPOSATHOCTEMN 51
MaTreMaTuyecKas CTaTUCTHUKA. —
M.: Beicmiag mkona, 2003. —
Paznen 10. Teopus 479c. . 18 34 38
BepOSITHOCTEI. HI/ICI)MveHHI)H/I J.T. KoHcniekr
JIEKIIUHI 110 TEOpUU
BEPOSATHOCTEN U
MaTeMaTU4YeCKON CTaTUCTHUKE. —
M.: Aiipuc-nipecc, 2008. — 256
C.
I'mypman B.E. Teopus
BEPOSITHOCTEHN u
MaTreMaTU4yecKas CTaTUCTHUKA. —
M.: Beicmag mkona, 2003. —
Pasnen 11. OcHoBbI 479c.
MATEeMATHYeCKOMN [Tucemennsiit JI.T. Koncnekr 6 10 14
CTATUCTUKH JIEKIUI 110 TEOPUU
BEPOSATHOCTEN U
MaTeMaTUYECKON CTaTUCTHKE. —
M.: Aitpuc-nipecc, 2008. — 256
C.
Bcero 128 200 224

4.6.5. [Ipyrue BUABI CAMOCTOSATEIbHOI PadOThI CTY/AE€HTOB.

Z[J'ISI JIyqaiero ycBOo€HHUA MaTepualia 1o AUCHUILUIAHE ”MaremaTuka” npeayCcCMOTpPCHO
BBITIOJTHCHHUE KAXXABIM CTYACHTOM HHAWBHUAYAJIbHOI'0 JOMAIIHCTO 3aJlaHUs. qaCBI, BBIZICTIACMBIC

Ha BBIMIOJIHCHUC MHAUBUAYAJIBbHOI'O 3alaHUs, BXOOAT B CAMOCTOATCIIbHYTO paGOTy CTyACHTA.

TeMbl UHIUBUYIBHBIX 3aJaHUN:
NunuBuayansHOe 3aganue 1:

1. JIuneitnas anre6pa.
2. Bekropnas anrebpa.

3. AnanuTHYecKas TeOMETPHUS Ha TUIOCKOCTH.
4. Ananutuyeckas TeOMETpHUs B IPOCTPAHCTBE.
NupuBunyansHOE 3a1aHue 2:

1. Tpenen GpyHKIHH.

2. Juddepennumanbaoe ueuuciieHne QyHKIUN OTHOW TTEPEMEHHOM.
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3. HHrerpanbHOe ucUUCIeHHE PYHKIIUN OJTHON TTEPEMEHHOM.
4. JluddepennuanbHoe HCUUCICHUE (YHKIIMU ABYX EPEMEHHBIX.
5. JluddepennnanbHbie ypaBHCHHS.

4.7. IlepeyeHb TeM U BHJA0B 3aHATHIA, IPOBOJAMMbIX B HHTEPAKTUBHOI Gopme.
He npenycmotpensl.

5. ®oH/I OLIEHOYHBIX CPEJICTB JIJIsl MPOBeIeHUsI IPOMEKYTOUHOM aTTecTAlMU

[TonHoe omucanue (OHMA OLIEHOYHBIX CPEJCTB TEKYIIEH U MPOMEKYTOUYHOW aTTeCTallun
00y4Jaronuxcs ¢ MepeyHeM KOMIIETEHIIMN, OMMCAHUEM TOKa3aTesied M KpUTEPUEB OLICHUBAHUS
KOMIIETEHIINH, IIKaJI OLEHUBAHUS, TUTIOBBIE KOHTPOJIbHBIC 33JaHUSI U METOIMUECKUE MaTEpHaIIbI
MIPE/ICTABJICHBI B IPUJIOKEHUHU K IAaHHON IIPOrpaMme.

6. YuyeOHO-MeTOAMYECKOE O0ecIeYeHue JUCIHMIIINHEI.

6.1. PexomMenayemasi iurepartypa.

6.1.1. OcHoBHas IUTEpPaTYypA.

Ne /m ABTOp, Ha3BaHKE, MECTO U3/1aHUs, U3/1-BO, TOJ U3JIaHNUS, Kon-Bo 3k3. B
KOJIMYECTBO CTPAHUI] ()8

1. Briciias maremaTuka Uil 9KOHOMHCTOB: Y4€OHUK JUIsl CTYACHTOB | DIEKTPOHHBIH
BY30B, OOyYarONUXcs MO 3KOHOMHUYECKHM crenuaibHocTsm / [H.III. BapUaHT
Kpemep. U ap.]; mox pen. Ilpod. H.II. Kpemepa. — 3-e uzn. — M.:
IOHUTHU-AAHA, 2010. — 479 c.
https://may.alleng.org/d/math/math326.htm

2. Maneixun B.M. Beicmas maremarwka: YueOHoe mocoOue. 2-¢ u3M, | DIeKTPOHHBIN
nepepad. U gon.— M: UHOPA-M, 2009. — 365c. BapUaHT
https://may.alleng.org/d/math/math578.htm

3. [Mucemennsiii [I.T. Koncnekr nexnuii no Beicuieir Matemaruke / J.T. | DneKTpOHHBIH
IMucemennsii. — 10-e u3n., ucnp. —M.: Aiipuc-IIpecc, 2011. — 608c. BAPUAHT
https://may.alleng.org/d/math/math152.htm

4. I'eBopksin  II.C. Beicmas wmartematuka. JluHeiiHas anrebpa U | DJIEKTPOHHBIN
aHanutudeckas reomerpusi. — M.: ®USMATIINUT, 2011. — 208c. BAPUAHT
https://may.alleng.org/d/math-stud/math-st1042.htm

o. Manyrusa. B.A. Maremaruka st 5koHOMHUCTOB: JIuHelHas anredpa. | DIeKTPOHHBIH
Kypc neknuii. — M.: — Okemo, 2006. — 224c. BAPUAHT
https://may.alleng.org/d/math/math159.htm

6. Kpacc M.C., UynpeiaoB b.I1. OcHOBbI MaTEMaTHKHU U €€ IPUIIOKEHUSA B | DIEKTPOHHBIN
HSKOHOMHYECKOM O0pazoBaHWM: Y4eOHUK. — 6-¢ m3m., ucmp. — M.: BapUaHT
M3narensctBO «/lemo» AHX, 2008. — 720 c.
https://may.alleng.org/d/math/math494.htm

7. Briciiasi maremarvka A 3KOHOMHUCTOB: IIpakTMKym Aisi CTyZAEHTOB | DIEKTPOHHBIM
BY30B, OOYyYarOMIMXCS IO SKOHOMHUYECKMM crnenuaibHocTsiM / [H.IL BapHaHT
Kpemep. U ap.]; mon pen. [Ipod. H.ILL. Kpemepa. — 2-e u3z., nepepad u
non. — M.: KOHUTU-IAHA, 2007. -479 c.
https://may.alleng.org/d/math-stud/math-st855.htm

8. COopHHK 3aJa4 1O BBICIIEH MaTeMaTHUKe JJs1 SKOHOMUCTOB / ['éBOPKSIH | DIEKTPOHHBIN
I[L.C. u np.; Hon pen. IL.C. I'eBopksina. — M.: 3A0 «3narenscTBO BApUAHT
«OxoHOMHuKa», 2010. — 384 c.
https://may.alleng.org/d/math-stud/math-st1043.htm

29



https://may.alleng.org/d/math/math326.htm
https://may.alleng.org/d/math/math578.htm
https://may.alleng.org/d/math/math152.htm
https://may.alleng.org/d/math-stud/math-st1042.htm
https://may.alleng.org/d/math/math159.htm
https://may.alleng.org/d/math/math494.htm
https://may.alleng.org/d/math-stud/math-st855.htm
https://may.alleng.org/d/math-stud/math-st1043.htm

9. C6opuuk 3amay no Beicmei maremaruke. 1 xkypc / K.H. Jlynry, A.T. | D1eKTpoHHBIH
[Mucemennsiit, C.H. ®enun, F0.A. llleBuenko. — 7-e uza. — M.: Alipuc- BapHaHT
npecc, 2008. — 576 c.
https://may.alleng.org/d/math/math453.htm

10. Co6opuuk 3ama4 no Beicmei maremaruke. 1 kypc / K.H. Jlynry, .T. | DneKTpoHHBIH
[Tucemennsiit, C.H. ®enun, F0.A. llleBuenko. — 7-¢ uza. — M.: Alipuc- BapuaHT
mpecc, 2008. — 576 c.
https://may.alleng.org/d/math/math453.htm

11. Kpemep H. III. Teopust BepoaTHOCTEN U MaTeMaTH4ecKasi CTATUCTUKA: | DJIEKTPOHHBIN
y4eOHUK JUIs CTYJIEHTOB BY30B, OOy4YalOIIUXCSI 1O 3KOHOMHUYECKHUM BAPUAHT
cnermansHocTsiM/ H. 1. Kpemep — M.: OHUTU-JIAHA, 2010. — 551
c.
https://may.alleng.org/d/math/math328.htm

12. I'mypman B.E. Teopus BeposiTHOCTEN U MaTeMaTUYECKasi CTATUCTHKA. — | DJIEKTPOHHBIN
M.: Beiciias mkona, 2003. — 479c. BapuaHT
https://may.alleng.org/d/math/math321.htm

13. I'mypman B.E. PykoBOACTBO K pemieHHI0 3adad 10 TEOPHH | DIIEKTPOHHBIN
BEPOSATHOCTEM M MAaT€MaTUYECKOW cTaTUCTUKE. — M.: BeIcmas mikoia, BApUAHT
2002.— 405c.
https://may.alleng.org/d/math/math322.htm

14, [Mucemennspiii JI.T. KoHcnekT jnekuuii mo TEOpUU BEPOATHOCTEH M | DIIEKTPOHHBIN
MaTeMaTh4ecKou cratuctuke. — M.: Alipuc-nipecc, 2008. — 256 c. BapUaHT

https://may.alleng.org/d/math/math215.htm
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https://may.alleng.org/d/math/math321.htm
https://may.alleng.org/d/math/math322.htm
https://may.alleng.org/d/math/math215.htm

6.1.2. JlomosHMTebHAsI JIUTEPaTypa.

Jlutepatypa, koTopasi ectb B Oudamnorexe JIFAY

Ne i/ ABTOp, Ha3BaHUE, MECTO U3JIaHUS, U3/-BO, [0l U3/IAHMUS, Kon-Bo 3k3. B
KOJIMYECTBO CTPAHHIL 61071

1. Kpemep H.III. Beicimias marematuka Juisi 5KOHOMUCTOB.— M.: banku u 11
bupxu, 2004.

2. OBunnnukos [1.0. Briciiag matematuka. — K.: Buma 31iz., 1991. 25

3. Hanko ILE. u ap. Beiciias maTemaTuka B ynpaKHEHHsIX | 3a7a4ax (B 2- 100
X yacTax).— M.: Beicias mkona, 1986.

4. Kupunuesckuii B.B., KonbsuioBa H.A. Kypc Bbiciieidr Mmarematuku. K.: 76
Hayx. Jlymka, 1998.

3. Iumayes B.C. Briciias matematuka. M.: Beicmr. 31ixa., 1990. 75

6. IlTumayes B.C. 3amaunuk mo BeIcmieii MateMmartuke. M.: Beicmr. 31lix., 24
2001.

7. Munopckuii B.I1. COopHuk 3anau no Beicuieii marematuke M.: Hayxka, 121
1987.

8. I'mypman, B. E. Teopus BeposiTHOCTE 1 MaTeMaTUYeCKasi CTATUCTHKA : 1
yueb. [{nst By3oB / B. E. 'mypman. — 12-e uzn. — M. : FOpaiit, 2022. — 479
C.

9. I'mypman, B. E. PykoBoaCTBO K pelIeHMIO 3ajad [0 TEOPUH 1
BEPOATHOCTEH U MaTeMaTHuecKoi cratuctuke : yued. [Toco6. [[is By30B
/ B. E. I'mypman. — 11-e u3n., nepepad. U gon. — M. : FOpaiir, 2022. —
406 c.

6.1.3. Tlepuonmuyeckue U3aaHusI.

He npegycmoTpeHsl.

6.1.4. MetoauyecKkue yKazaHus AJsl 00y4aIOIIHUXCS 110 OCBOEHUIO TUCIUIIHHBI.

ABTOp, Ha3BaHUEC, MECTO U3JJaHUSA, U3-BO, I'OJ U3JaHUS, KOJIMYCCTBO CTPAHUIL]

MaremMarnuecKkuii aHaIIN3. MeTOI[I/IquKI/Ie YKa3aHus K MPAKTUYCCKUM 3aHATHUAM U
CaMOCTOSITENBLHOI paboTe ¢ BapuaHTaMU MHAMBUyalbHbIX 3a1aHuil./ PeiOnHIeBa E.A.
Jlyranck, y3n-so JITAY, 2022. 124 c.

Jluneiinas anreOpa. MeToauyeckue — yKazaHUsS MPAKTUYECKUM  3aHATHSIM U
CaMOCTOSITEILHOW paboTe ¢ BapuaHTaMH WHAWBUAYATbHBIX 3aJaHUil ISl MOATOTOBKU
OakanaBpoB 3a0uHOM (hopMbl 00yueHus: HampaBieHus moaroToBku 38.03.01 «DxoHOMUKAY.
Peibunnesa E.A. — JIyranck, M3n-so JITAY, 2021. — 62 c.

K

Marematnka. Meroanueckue yKkazaHus Uil MPaKTUYECKUX 3aHATUNA U CAMOCTOSITEIIbHOM
paboTHI C 3aAaHUSMHU ISl pacdeTHO-TpaduIecKoi paboThI ISl TOATOTOBKH CIICIIHATHCTOB
3204HOM (hOpMBI 00yUEHHS HanpaBIeHUs « IKOHOMUYecKast 6e3onacHocTh» / ['opoenko E.E.
— JIyranck: M3n-so JIHAY, 2019.— 48 c.

Teopuss BeposTHOCTEW. Meronndyeckne yKa3aHMs K  IPAKTUYECKUM  3aHATHSM,
WHMBUIYaJIbHOW M CaMOCTOSITEJIbHOW pabOTe C BapHaHTaMH 3aJaHUil JJIsl pacyeTHO-
rpadueckoil  pabOThI ISl TIOJATOTOBKM  OakanaBpoB oOmactm  3Hammid  35.03.01
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»JKkoHomuka”./Peibuninesa E.A., Jlyranck, 2014.— 152 c.

6. IlepeueHb pecypcoB HH(OPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET»

(L[a.nee — CE€Th ((I/IHTepHeT»), H606XOL[I/IMLIX AJisi OCBOCHHUA JUCHUILJIMHDBI.

http://elibrary.ru/defaultx.asp

Ne n/mt HasBanue nuntepHer pecypca, aapec U pekKuM J0CTyIma
1 OOmepocCUickiii ~ MareMaTudeckuii  mopran  (MHpOpMalMOHHAs  CUCTEMA)
http://www.mathnet.ru/
2 Hayunas  snektponnas Oubmuoreka eLIBRARY.RU — Pexum  gocryma:

http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

Mathcad-crpaBounuk 1o BBICIIIEH MaTeMaTHKe

DbC «3nannym» — http://znanium.com

OBC «JIanpy» — http://e.lanbook.com

SHRAIEI

DBbC«AgriLib» — http://ebs.rgazu.ru

6.3. CpeacTBa odecneyeHUs1 0CBOEHHS TN CHUILIHHBI.

6.3.1. KomnbioTepHble 00yuyarone i KOHTPOJIUPYOIIUE POrPaMMbl.

No | Bunx yuebnoro |HaunmeHoBaHue mporpaMmMHOIO

@yHKIUSA IPOrPaMMHOI0 oOecriedeHus

n/n 3aHATUSI obecrieueHus MOZETUPY
KOHTPOJIb oOyyaromas
foras
1 | Jlexnuu Microsoft Office 2010 Std — — +
2 | Ilpaktuyeckue http://moodle.Inau.su + + +

6.3.2. Ayamo- ¥ BHA€ONOCOOHSI.
He npegycmoTpeHsl.
6.3.3. KomnbioTepHble mpe3eHTAIMN Y4eOHBIX KYPCOB.

He npegycmoTpeHsl.
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7. OnucaHue MaTepHAJIbHO-TEXHHYECKOIl 0a3bl,

HeO00XOMUMOM ISt OCYIIeCTBJICHHS

06p330BaTeJ'IbHOF0 nmpouecca nmo TMCIMIJanHe

HaumenoBanue o6opy0oBaH-

No | HBIX y4eOHBIX KAOMHETOB, [TepeyeHb OCHOBHOT'O 000PYI0BaHMs, PUOOPOB U
/Tl | OOBEKTOB ISl POBEICHUS MaTepuaioB
3aHITUH

1. |I-324 - ayguropus gns|Cron aya. — 15 wr., cron ogHoTyMO. — 1 mt., cTyn ydennd. — 31
JMEKIUOHHBIX, CEeMHHAPCKHUX W | IIT., TOCKAa JI/TEX.MMOK. — | IIT., IEMOHCTPAIIMOHHBIC MaTeprajbl Ha
MIPaKTHIECKUAX 3aHATHH, | CTCHE.
TPYIIOBBIX ¥ UHAUBUYaTbHBIX
KOHCYJTBTAIIHAH, TEKYIIETO
KOHTPOJIS, MPOMEXKYTOUHON
aTTeCTallud, CaMOCTOSTEIILHOM
paboThI

2. |I'-317 — aymuropus i |Cron aya. — 10 wr., cton — 9 wr., wkad ana npmb. — 3 wr., cTyn
NpOBEJICHUA  JTaOOPaTOPHBIX, | yueHuy. — 31 wWT., AoCKa A/Texnok. — 1 wT., obopyaosaHue ans
CEMHUHAPCKUX M MPAKTHYCCKHX | nabopaTopHbIX paboT no MonekynsapHoh ¢usnke u
3aHATHH, IpyHIIOBBIX H|tepmoguHammikn (an. LWnT, npobUpPKKM, TEeXHUYECKUE BECHI,
HHMBAYaITbHBIX AUNeTKM, rpywa).
KOHCYJIbTAallH, TEKYyLICTro
KOHTPOJIA, IIPOMEKYTOUHOU
aTTECTaIliH, CaMOCTOSTEIBHON
paboThI

3. |I-322 - ayautopua gna|lllkad c 3/ aB. — 6 wr., cetih-2 mT., Kpecio — 2 IT., cTosI 1 TyMO.

camocToAaTenbHon paboTbl U
UHAUBUAYANbHbIX
KOHCYNbTaLUM

— 13 wr., cron aByxTymMO. — 1 T., cTON ayxd. — 5 mwT., mKad IIs
omn. — 1 mr., crym ma6. — 1 mT., CTYA y4eHHd. — 6 INT., CTYI
n/MArkui. — 17 mr., komneroTep — 2 mwr., ¢p/pe3ak — 1 wr., MOY —
1 mT., npuHTEp — 2 WIT.
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8. MexaucuunjinHapHble CBSI3U

IIporoxkoa

COTJIaCOBaHUS paboyvell MPOrpaMMBI € IPYTHMHU AUCHUTUIMHAMH

HanumeHOBaHME AMCLUILINHEL,
€ KOTOPO# IPOBOAMIIOCH

Kadenpa, ¢ koTopoii npoBoAHIOCH

[Ipemyioxenus: 00 U3BMEHEHHSIX B
paboueit mporpaMme.

corjacoBaHue 3akirouenue 00 uTorax
corjacoBaHue
COrJIacOBaHUsA
«MeToapl 1 MOIEIH B Kagenpa nndopmannonubx CornacoBaHo
DKOHOMMKE » TEXHOJIOTUH, MATEMATHKU 1 (PU3UKU
Kadenpa Oyxraarepckoro yuera
«CraTucTuKa» benpa by p y ’ CorjtacoBaHo

aHaJIk3a U ayauTa
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JIucT n3MeHeHuil padoueil mporpamMmbl

Mpniaoxenne 1

Homep
WU3MEHEHUS

Howmep
IIPOTOKOJIA
U Jarta

Crpanuiipl ¢
W3MEHEHHUSIMU

Ilepeuenn
OTKOPPEKTUPOBAHHBIX

IIYHKTOB

IMoamuce
3aBEYIOIIETr0
kadeapoi
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IIpuioxenne 2

JIMCT neproanvecKux MpPoBepoK padoyeil MporpaMmbl

JIOMKHOCTHOE JUIIO,
MIPOBOJIMBIIIECE TTPOBEPKY:
®.1.0., 101KHOCTbD,
MOANHKCH

Hara

[TorpeOHOCTH B
KOPPEKTUPOBKE

[lepeveHb MyHKTOB, CTp.,
pa3aenoB, TPEOYIOMUX
W3MEHEHUH
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IIpuaoxenne 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUMCKOU ®EJEPALINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUPEXJEHHWE BbICILIEI'O OBPASOBAHUS «JIYTAHCKUI T'OCYJAPCTBEHHbBIN
ATPAPHBIN VHUBEPCUTET UMEHHU K.E. BOPOLLIUJIOBA»

®OH/J OHEHOYHBLIX CPEJACTB
0 AUCHUIUIMHE (MOAYII0) «MaremaTuka

Hanpasnenue noarorosku: 38.03.01 DxoHomuka

Hampasiiennocts (ipoduis): Yrpasnenue punancamu B AITK

YpoBeHb nmpodeccCHoHaIBHOTO 00pa3oBaHus: OakagaBpuaT

I'ox mauama moaroroBku: 2023
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Jlyranck, 2023
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1. IEPEYEHb KOMIETEHIIMIA, COOTHECEHHBIX C THIUKATOPAMM JOCTUKEHUS KOMITETEHIIUI, C YKASAHUEM DTAIIOB UX
®OPMHUPOBAHUS B IPOLIECCE OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kon dopmynupoBKa Wnnnkatopsl Oran [Tnanupyemeie HaumenoBanue mopnynei u HaumeHnoBaHue o1ieHOUHOTO
KOHTPO- | KOHTPOJHPYEMO JIOCTIKCHUS (ypoBeHb) pe3yIbTaThl (WH) pa3aesioB AUCITUTUTHHB CpencTBa
JIUPYEMO KOMIIETCHIINU KOMIIETCHLIUU OCBOCHUS o0yueHus Texymmuit [IpomesxyToun
it KoMmrie- KOMITETCHIIUU KOHTPOJIb as aTTecTanus
TEHIUU
YK-1 Cnocoben YK-1.1. Ilepsslii 3Tant | 3HaTH: METOIBI Pasnen 1. ODnemeHTH! BBICIIEH TecTst 3auer, 9K3aMeH
OCYILIECTBIIATH AHanm3upyer (TIOpOTOBBIit AHANIN3A 3271a4H, €€ anreOps! Paznen 2. BekTopHast | 3aKphITOTrO
ITOMCK, 3aJa4y, BbIIEIAS YPOBCHB) 6a30BEIC il)nre6pa3 A THIa
KpATHYECKHit ee 6a30BbIE cocTABIAIONIE azgen 3 AHauTHYeCKas
AHATI 1 COCTABIIAIONIHE, TeOMETPHS B Ha INIOCKOCTH
CUHTE3 OCYIIIECTRISET Pasgen 4. Ananutnaeckas
TeOMETPHS B IPOCTPAHCTBE.
uHpopmanuu, JEKOMITO3ULIUIO Pasnen b.
HpHMeHﬂTE 3ajan BBeneHne B MaTeMaTHUECKHIHA
CUCTEMHBIN AHAITHS.
oaXoH Ay Paznen 6. luddepenmansnoe
pelienus ucuuciieHne QyHKINU OTHOU
IIOCTaBJICHHEIX [IEPEMEHHOM.
3a1a4u Pa3z[en 7.
Huddepennuanpaoe
ucuuciieHne QyHKINHU IBYX
MIEPEMEHHBIX.
Paszpen 8. UurerpansHoe
ucuuciieHne QyHKINU OTHOU
[IEPEMEHHOM.
Paznen 9. luddepenunansasie
YpaBHEHHSI.
Paznen 10 Teopus
BEPOSATHOCTEH.
Bropoii atan YMmerb: Pasnen 1. DnemeHTs! BoICIIEH TecTsl 3auer, dK3aMeH
(TIpOIBHHYTHI | aHAJIU3UPOBATH anrebps! Paznen 2. BekTopHas | OTKpBITOrO
i YPOBEHB) 3ajady, BeIAENAA ee | anrebpa THIIA
0a3oBbIe




COCTaBJIAIOIIHNE,
OCYIIIECTBIISIET
JIEKOMIIO3HIIHIO
3a7a4u

Paznen 3 Ananutuueckas
TEOMETPHS B Ha TTIOCKOCTH
Paznen 4. Amamutndeckas
TE€OMETpPHUS B IPOCTPAHCTBE.
Paznen 5.

BBenenue B MaTeMaTH4ECKUNA
aHaJIn3.

Paznen 6. luddepenmansnoe
ucurcieHne (yHKIUH OTHOM
MIEPEMEHHO.

Paznen 7.
Huddepennnanpaoe
ucurcieHne QyHKIUN IBYX
IIEPEMEHHBIX.

Paznen 8. UnrerpansHoe
ucurcieHne QyHKIUH OTHOM
[IEPEMEHHOM.

Paznen 9. luddepeninanbabie
YpaBHEHUSI.

Paznen 10 Teopus
BEPOSITHOCTEM.

(BompOCHI
IUJISL OTTpOcCa)

Tpetuii sTan
(BBICOKHIA
YPOBEHB)

Baagern:
HaBbIKAMHM aHaJIN3a
3aj1a4H, BBIJICTISIS
ee 0a3oBbIC
COCTAaBIISIIOIIHUE,
OCYLIECTBIISAET
JIGKOMIIO3UIIHIO
3a7a4U.

Paznen 1. DaeMeHTHI BBICILIEH
anreOps! Paznen 2. Bexropras
anredpa

Pasnen 3 Anmanutnyeckas
Te€OMETpPHS B Ha IIOCKOCTH
Pasnen 4. Amanutnyeckas
TEOMETPHS B IPOCTPAHCTBE.
Paspen 5.

BBenenue B MaTeMaTHUECKUH
aHaIu3.

Pasnen 6. luddepeninaibioe
ucurcieHne QyHKIUH OTHOM
MIEPEMEHHOM.

Pazgen 7.

Pacuernas
pabota

3auer, 3K3aMeH
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Huddepennuanbaoe
ucuuciieHre QYHKINU IBYX
MEPEMECHHBIX.

Paznen 8. Unrerpansuoe
ucuHciacHue QyHKIUH OTHOM
MepeMEHHOM.

Paznen 9. luddepennnanbubie
YPaBHCHUSL.

Pazmen 10 Teopus
BEPOATHOCTEM.

YK-1.3.
Paccmarpusaer
BO3MOXXHBIE
BapUaHTHI
pelieHus 3aaaqy,
OLICHUBAsI UX
JOCTOMHCTBA U
HEJIO0CTaTKH

IlepBbIii 3Tan
(TTOporoBHIit
YPOBEHB)

3HaTh:
BO3MOJXHBIC
BapUaHThI
peuIeHus 3a/1a4H,
OILICHUBAS UX
JOCTOMHCTBA U
HEJIOCTaTKH.

Pazpnen 1. DneMeHTHI BBICIICH
anreOpsl Paznen 2. BexTopHas
anrebpa

Pasnen 3 Ananutnyeckas
TC€OMETpPHS B Ha IJIOCKOCTH
Pazpen 4. Ananutnueckas
TEOMETPHSI B IPOCTPAHCTBE.
Paznmen 5.

BBenenue B MaTeMaTH4ECKUN
aHaN3.

Pasnen 6. luddepenimaibaoe
ucuuciacHue QyHKIUH OTHOM
MIEPEMEHHO.

Paznen 7.
JduddepennnansHoe
ucurcieHne QyHKIUN IBYX
MEPEeMEHHBIX.

Paznen 8. UnaTerpamsHOe
ucurcieHne QyHKIUH OTHOM
MIEPEMEHHOM.

Paznen 9. luddepeniinanbabie
YPaBHEHUSI.

Paznen 10 Teopus
BEPOSATHOCTEH.

Tectnl
3aKPBITOTO
THIIA

3auer, 3K3aMeH
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Bropoii sran
(TpOIBUHYTHI
i YpOBEHB)

YMerThb:
HUCIOJIb30BaTh
BO3MO>KHEIC
BapUAHTHI
peleHus 3ajaauu,
OLICHMBAS UX
JOOCTOMHCTBA U
HEIOCTaTKHU.

Pasnen 1. DneMeHTHI BEICIIIEH
anreOps! Pazmen 2. BekTopHas
anrebpa

Pasnen 3 Ananurnyeckas
TE€OMETpPHUS B Ha IJIOCKOCTH
Pasnen 4. Ananutudeckast
TE€OMETPHUS B IPOCTPAHCTBE.
Paznen 5.

BBenenne B MaTeMaTHICCKUH
aHaIu3.

Pasnen 6. luddepenimanbaoe
ucurcieHne QyHKIUH OTHOM
MIEPEMEHHO.

Pazgen 7.
JduddepenunansHoe
ucurcieHne QyHKIUN IBYX
IIEPEMEHHBIX.

Paznen 8. UnrterpansHoe
ucurcieHne QyHKIUH OTHOM
MIEPEMEHHO.

Paznen 9. luddepeninanbabie
YpaBHEHUSI.

Paznen 10 Teopus
BEPOSITHOCTEM.

Tectsl
OTKPBITOTO
TUTA
(BOmpOCHI
JUTS OTIPOCa)

3aueT, SK3aMeH

Tpetuii aTan
(BBICOKHIA
YPOBEHB)

Baagern:
HaBbIKaAMM
MCIIOJIb30BaHMSI
BO3MOKHBIX
BapUaHTOB
pelenus 3agayd,
OIICHUBAs UX
JOCTOHUHCTBA U
HEOOCTAaTKH.

Paznen 1. DaeMeHTHI BBICILIEH
anreOps! Paznen 2. Bexropras
anrebpa

Pasnen 3 Ananuruyeckas
TEOMETpUS B Ha IUNIOCKOCTH
Pasnen 4. Anaimmtrnaeckas
TEOMETPHS B IPOCTPAHCTBE.
Paznen 5.

BBenenue B MaTeMaTHUECKUH
aHaJIN3.

Pacuernas
pabota

3auer, 3K3aMeH
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Paznen 6. luddepenimansraoe
ucuuciieHre QyHKIUU OTHOU
TepeMEHHOM.

Paspen 7.

Huddepennuanbaoe
ucuuciieHre QYHKINUHU IBYX
MEPEMEHHBIX.

Paznen 8. UnrerpansHoe
ucuuciieHre QYHKIUU OTHOU
MIEPEMEHHO.

Paznen 9. luddepeninanbabie
YpaBHEHHS.

Pazmen 10 Teopus
BEPOSITHOCTEM.
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2. OIIMCAHUE MMOKA3ATEJEN U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIUSA
HA PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHUSA, OITMCAHUE HIKAJI

OLEHUBAHUA
Ne | Hammeno Kparkas [pexncrasne- Kpurepun oneHnBanus lkana
n/ BaHHe XapaKTepUCTHKA HHE OLICHUBAHHMS
II | OLEHOYHO | OIIEHOYHOIO CPeiCcTBa OLIEHOYHOT' O
ro CpeacTBa B
cpencTBa donme
1. Tect Cucrema TecToBnIe B Tecre Beinonaeno 90-100% O1eHKa
CTaH/ApPTU3MPOBAHHBIX | 3aJaHuA 3aJaHuM «Omauuro» (5)
3aJaHNUH, TTO3BOJISIONIAs B tecte BeImosnHeHO Oomnee 75- | Ouenka
U3MEPUTH YPOBEHb 89% 3amanmuii «Xopowo» (4)
3HAHUH. B rtecre BomonHeHo 60-74% | Ouenka
3alaHuH «Yooernemsopum
envno» (3)
B Tecte BemmonHeHO MeHee 60% | Onenka
3alaHui «Heyoosenemsopu
menvro» (2)
Bonbias yacte onpenenenuii He | OueHka
Mpe/cTaBeHa, 6o | «Heyooseremeopu
NpeicTaBieHa ¢ IpyObiMu | meabro» (2)
omubKamu.
2. | Ompoc dopma paboTl, Bompocs! k IIpoeMOHCTPUPOBAHBI Orenka
KOTOpas MO3BOJISIET omnpocy IperonaraeMele oTBeThl; | «Omauuno» (5)
OLICHUTh KPYro3op, MPaBHIBHO HCIOJIb30BaH
YMEHHE JIOTHYECKH ITOPUTM  OOOCHOBaHWH  BO
MOCTPOUTH OTBET, BpeMsl  pacCyXIEHWH;  ecThb
yMCHHE JIOTHKA PacCyXKICHUH.
MIPOIEMOHCTPUPOBATH [IpomeMoHCTpHUPOBAHBI Ouenka
MOHOIIOTHYECKYIO PeUb MpeAnogaraeMble OTBETBI; €CTh | «Xopouio» (4)
178213138 JOTHKA  pacCyXICHUH,  HO
KOMMYHHUKATHBHEIC HETOYHO UCIIONIE30BaH ATOPHTM
HaBBIKU. Y CTHBIN OIIPOC 000CHOBaHHH BO BpeMs
obmnagaer 60bIUMU PacCyKIEHHH U HE BCE OTBETHI
BO3MOXXHOCTSIMH TIOJIHBIE.
BOCTIUTATEIHHOTO [TponeMoHCTPUPOBaHbI Orenka
BO3JIEHCTBYS, CO3/1aBast Ipe/ronaraeMele  OTBETHI, HO | «Yooernemeopum
YCIOBUSL ISt HEMPaBUILHO UCIIONIB30BaH | eabro» (3)
HedopmanbHOTO anroput™M  OOOCHOBaHHI  BO
oOIIeHus. BpeMs paccyKIeHU;
OTCYTCTBYET JIOTHKA
paccy)XKOeHHH;  OTBETHI  HE
TIOJTHEIE.
OTBETHI HE TIPE/ICTABICHBL. Ornenka
«Heyooenemsopu
menvro» (2)
3. | Pacuerna | CpezacTBo nMpoBepKU Iepeuens IIponeMoHCcTpHUpPOBAaHO Onenka
st paGoTa | BIAJCHUS HAaBBIKAMH 3a1aHNH, NOHUMAaHHE METOOUKU peuteHus | «Omauuno» (5)
(pemeHne | NPUMEHEHUS BXO/JSAIIMX B | 3aJjaydl ¥ €€ HpUMEHEHHeE.
3a1a4) MOJyYSHHBIX 3HAaHWH 110 | PacyeTHO- Pemenne Ka4eCTBEHHO
3apaHee ONpeAeNeHHoH | rpaduuecky | opopmieHO (akKkypaTHOCTB,
METOAMKE IS peIIeHusl | 1o paboTy JIOTHYHOCTB). Hcnonb3oBan
3a71a4. TpaUIIMOHHBIN U
HEeTPAJIULIUOHHBIH  TOAXO0A K
pENIeHHIO 3a1a4u. 3amaua
pellieHa MPaBUIIbHO.
ITpogemMoHCTpHPOBAaHO Ornenka

MOHMMaHUE METOJMKH PEelICHHe
n ee INpHMeHeHue. PerieHue
3a7a4M NPaBWIGHO 0(OPMIIECHO.

«Xopowo» (4)
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MIPOBOJUTCS 11O
OKOHYAHUH H3yUEHUS
IACIUIIINHBL.

TEPMUHOJIOTMYESCKOTO armapara
JUCIHTUTHHBL, YMEHUE
aHaJIM3UPOBATh MPOOIEMY,
COJICPIKATENBHO U
CTHJIMCTHYIECKH TPAMOTHO
M3Jarath CyTh BOIPOCA;
riy0OKO OHUMATh MAaTepHUa;
BJIaJICHHE aHATUTHYECKIM
Croco0OM H3JI0KEHHUS BOIpOCa,
HAYYHBIX UJICH; HABBIKAMH
apryMeHTalliy 1 aHaIu3a
(bakTOB, COOBITHIA, SIBIICHUIA,

Ne | Haumeno Kpatxkas IIpencrasne- Kpurepuu ouennBanus Mkana
1/ BaHUC XapaKTePUCTHKA HUC OLICHUBAHHUS
I | ONCHOYHO | OIICHOYHOIO CPECTBa OILICHOYHOTO
ro CpeICTBa B
cpencTBa donme
3amava pemicHa — MPaBUIBHO.
EcTb oTnenpHBIC 3aMeUYaHus.
[IponemoHCcTpUpOBaHO Ouenka
MOHUMaHKUE METOIUKH PelieHus | «Yoosrnemeopum
W YaCTUYHOE ee TNpHMEHeHHue. | envro» (3)
3amaya penieHa 4acTUYHO.
3amada He pelicHa. OreHka
«Heyooenemsopu
menvro» (2)
4 3auer 3ader BbICTaBIIsIeTCS B | TecToBble B tecte BemonaeHo 60-100% | «3aureHO»
pe3yabTaTe MONBEACHUS | 3aaHUs K | 3aJaHui
UTOTOB TEKYyIIETO | 3a4eTy
KOHTPOJIA.  3a4eT B B Tecte BeimonHeno menee 60% | «He 3auteno»
thopme HUTOTOBOTO 3aaHui
KOHTPOJSI  TIPOBOAMTCS
TUTS oOyJaromuxcs,
KOTOpBIC HE CIPaBHIIACH
C  YacThl0  3aJaHUil
TEKYIIEr0 KOHTPOJIS.
5 Ix3amen | KoHTponbHOe Bompocsr k [TokazaHno 3HaHUE TEOPUH Onenka
MEpOTIPHUITHE, KOTOPOE | IK3aMEHY BOTIPOCA, MOHATHITHO- «Omauurno» (5)

HPOLECCOB.

BeicTaBnsercs

obyuaromemycs, TOJTHO,
noApoOHO u rpaMoTHO
OTBETHBIIEMY HA  BOIPOCHI

ouera " BOIIPOCHI
9K3aMEHAaTOpA.

[Tokazano 3HaHWe OCHOBHBIX | OleHkKa
TEOPETHUCCKUX nonoxenuit | «Xopowo» (4)
BOIIPOCA; yMEHHUE
AHAIM3UPOBATH SABJICHHUS,

dakThl, JIeHCTBHA B paMKax
BOIPOCA;  COJAEPKATENLHO |
CTUIMCTHYECKH IpaMoOTHO
u3naraTb CyTh BOIpPOCAa, HO

UMEET MECTO HEIOCTATOYHAst
HOJHOTA OTBETOB 1o
U3I1araeMomy BOIIPOCY.
[poeMOHCTPUPOBAHO

BIIAJICHHE AHAITUTHIECKAM

CIIOCOOOM U3JI0KECHHS BOIIpoca u
HaBbBIKaMH apTyMEHTAIUH.
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Haumeno
BaHHE
OIIEHOYHO
ro
cpencTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBA

IIpencrasne-
HUE
OIICHOYHOTO
cpencTsa B
donme

Kpurepun onennBanus

[Ikana
OLICHUBAHUSA

BricTaBnsercs
0o0ydJarImeMycsi, OJHOCTHIO
OTBETHBIIEMY Ha  BOIIPOCHI
Owmrera u BOIIPOCHI
’K3aMeHaTopa, HO
JOTyCTUBIIEMY TIPH OTBETax
HE3HAYUTEITbHBIE OIINOKH,
yKa3pIBaIOIIHE Ha  HaJIH4YWe
HECUCTEMHOCTH M TPOOCIOB B
3HAHHMSIX.

Iloxazano  3HaHHME  Teopuu
BOMpoca (hparMeHTapHO
(HemoaHOTA U3JI0KEHUS
nHdopmanuy;  onepupoBaHHE
IIOHATUAMU Ha 6I>ITOBOM
YpOBHE); yMEHHE BBIJICIUTH
TJIaBHOE, copMyIHMpoBaTh
BBIBOJIBI, IIOKa3aTh CBS3b B
MOCTPOCHHUHU OTBeTa HE
MPOJIEMOHCTPHPOBAHO.
Bnanenue AHAJIUTUYECKUM
CIOCOO0OM M3JI0KEHHS BOTIPOCa U
BJIafICHUE HaBbIKAMHU
apryMeHTaluu HE
MPOJIEMOHCTPUPOBAHO.
OO0yuatromuiics JIOTy CTHT
CYIIECTBEHHBIE OLIMOKH TIpH
OTBETaxX Ha BONIPOCHI OMJICTOB U
BOIIPOCHI 9K3aMEHATOpa.

O1eHKa

«Yooeremseopum

envro» (3)

3HaHue NOHSATUWHOTO ammnapara,

TEOpHUHU BOIIpOCa, HE
MPOJIEMOHCTPUPOBAHO; yMEHHE
aHATM3UPOBATH y4eOHBIN
MaTepHan HE
MIPOAEMOHCTPUPOBAHO;

BJIaJICHUE AHAJTUTUYECKUM
croco0OM M3JI0KEHHS BOIIPOCa U
BJIaJICHHE HaBBIKAMH
apryMeHTaluu HE
MPOJIEMOHCTPUPOBAHO.

OOyuaromuiicss He OTBETHI Ha
OJIMH WJIU JIBa BOTIpoca OmieTa
W JTOTIOJHHUTENBHBIE BOIPOCHI
9K3aMeHaTopa.

OrueHka

«Heyooenemsopu

menvro» (2)
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3. THIOBBIE KOHTPOJILHBIE 3ATAHUSI NJIA UHBIE MATEPHUAJIbI,
HEOBXOJMMBIE /151 OEHKH 3HAHMI, YMEHWIA, HABBIKOB 1 (MJIN)
ONBITA JESTEJIbHOCTH, XAPAKTEPU3YIOIUX STAIII ®OPMUPOBAHUS
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOM
IMPOTPAMMBI

OueHoYHBIE CpeICTBA /s IPOBe/IeHUsI TEKYIIero KOHTPOJIA
Tekyuuii KOHTPOJIb OCYHIECTBIISIETCS IMPENoAaBaTesieM AUCIUIUIMHBI MPU MPOBEICHUU
3aHATUN B (hOpME TECTOBBIX 3aJlaHUM, YCTHOTO OMpOca U pacyeTHOU paboThlI.

YK-1 Cnoco0eH ocymecTBJATh NMOUCK, KPUTHYECKMd aHAJIM3 M CHHTe3 MH(oOpManuu,
NPUMEHATH CHCTEMHBII MOIXO0/ /ISl pellieHUsl MOCTABJEHHbIX 3a/1a4.

YK-1.1. Anaausupyer 3aaady, Bbllesiss ee 0a30Bble COCTABJISIONIAE, OCYUIECTBJISAET
JEKOMITO3UIIMIO 32291,

IlepBbiii 3Tan (HOPOroBOil YPOBEeHb) — MOKA3bIBaET C(POPMUPOBAHHOCTH MOKA3aTeJIs
KOMIIeTEHI[HH «3HATh»: MeTObl AHAJIN3Aa 32124 U, ee 0a30BbIe COCTABJISIONINE.

TecToBble 3aJaHUA 3aKpPbITOI'0o THIIA

1. IlepeMHOkKaTh MOKHO MATPHIIbI:

A) A1 KOTOPBIX KOJMYECTBO CTPOK MEPBONH MATpPHULl PAaBHO KOJUYECTBY CTOJOLIOB BTOPOU
MaTpHUIIbI;

b) g KOTOpBIX KOJIMYECTBO CTOJOLOB MEPBOH MaTpHUIbl PaBHO KOJHYECTBY CTPOK BTOPOM
MaTpHUIIbI;

B) onunakoBoii pasmepHOCTH;

I') npousBosbHBIE;

J1) TOABKO KBaJIpaTHBIE.

2. Jlnuna BekTOpa a = {3; -4 5} paBHa:

A)5\/§;
E)\/g;

B) 4;
I) 3.

3. Tpu BeKkTOpa KOMIIAHAPHBI, €CJH HX
A) ckansipHO€e MPOU3BEACHHUE PAaBHO HYJIIO;
b) ckanspHoe nmpousBeieHNEe HE PaBHO HYIIIO;
B) cMmemanHoe Mpou3BeIeHNE PABHO HYJIIO;
I') BeKTOpHOE NPOU3BEEHUE PABHO HYJIIO;

J1) BeKTOpHOE IPOU3BEICHUE HE PABHO HYIIIO.

4. TlpousBogHas GpyHkimu Y = OX — 3x° +2x° MUMEET BUJL:
A) y=5x-3x*+2x°;
5x*  3x°>  x°
b)) y=———""-—-+—;
)Y 2 ) 3

B) y=5-15x" +12x°;
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N y=5-3x*+2x°.

5. Jlna oxpysxuoctu (X — 2)2 +(y+ 4)2 =4 uentp u paauyc UMEIOT BUIL:

A) 0;(2,4), R=4;

b) Ol(_2’4)! R= ;
B) 0y(2-4), R=4;
1) 0,(2-4), R=2
Kiroun

1. b

2. A

3. B

4, B

5. I

6.3a0anue na coomeemcmeue.
Omnpenesinte COOTBETCTBUE MKy YPABHEHHUEM JIMHHHM BTOPOI0 MOPS/IKA U ee HA3BAHUEM:

Ypasnenue nunuu 6mopozo nopsoka Hazeanue nunuu 6mopozo nopsoka
1 x2 —4y=0 a) JIUTUIIC
2 x2 4 y2 — 25 0) runiepboia
2 2 B) napaboia
X
3. —+ Y _ 1
25 16
4. 4)(2 _9y2 =36 ') OKPYKHOCTb
PesynbTatel 0ohopMuTh B TAOIIHIIE
1 2 3 4
Kiroun
1 2 3 4
B r a 0

Bropoii 3Tan (NpoABUHYTHIN YPOBEHb) — NOKA3bIBAET CHOPMHUPOBAHHOCTH MOKA3ATEJIA
KOMIICTCHIIUHM «YMeTbh»: AaHAJIM3MPOBaTh 3aJ1a4y, BbLIeJsis ee 0a30Bble COCTAB/IAIONINE,
OCYLIECTBJIAET JEKOMITO3UIIUIO 32124 H.

3agaHus 3aKpbHITOro THIA (BONMPOCHI AJIsl OIIPOCA):
1. Chopmynupyiite ycnoBue nepneHAUKYISIPHOCTH IBYX BEKTOPOB.

2 2 4
2. Jlana marpuna A=| -3 3 —2|. UemMy paBHa cymMma 3JIE€MEHTOB ai2taz3+asi STOU
1 -1 5

MaTpHULbI?
Kakue Touku Ha3bIBAIOTCSI KPUTUYECKUMHU TOYKAMU TIEPBOTO poja.
Yto Ha3pIBaeTCA OKPYKHOCTBIO U KAKOW BUJl UMEET YPAaBHEHUE OKPYKHOCTH?

»w
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5. Kakoit Bug umeet hopmysia HHTETPUPOBAHUS 10 YACTAM B HEONIPEACICHHOM HHTETpasie??

Kinroun
1. JIBa HEHYJIEBbIX BEKTOpA MEPIEHAUKYIISIPHBI, €CIIH UX CKAIIPHOE MPOU3BEICHIE PABHO
HYJIIO.
2. CyMmMa 2IIeMEHTOB a12+azs+as1 MaTpullpl paBHa 2+(—2) + 1 = 1.
3. Kputnueckumu ToOYKaMu NEpPBOrO pOJa HA3BIBAIOT TOUYKH, B KOTOPBIX IepBas
por3BoIHAST (YHKIIMH paBHA HYJIIO WM HE CYIIECTBYET.
4. OKpY>KHOCTbIO ~ Ha3bIBaeTCs  TIEOMETPUYECKOE  MECTO  TOYeK  IJIOCKOCTH,

PAaBHOYJAJICHHBIX OT OJHOM M TOM K€ TOYKH, HA3bIBAEMOU €€ LICHTPOM. Y paBHEHHUE

OKPYKHOCTHU UMEET BUL: (X — XO)2 — (y - yo)2 = RZ,

3. (DOpMYJ'Ia HHTETPUPOBAHUSA 110 YACTAM UMECT BU:: JUdV =uv-— .[Vdu .

Tpernii 3Tanm (BBICOKHI YPOBeHb) — IOKa3biBaeT CHOPMHPOBAHHOCTH IOKa3aTessi
KOMIIETEHIIUN «BJIAJEThb»: BJIaJeTh HABBIKAMH aHAJIM3a 3a/1a4M, BblAejsss ee 0a3oBble
COCTaBJIAIIONIIME, OCYIIECTBJISIET JeKOMIIO3UIIUIO 3aJa4 .

Pacuernas pabora:

1. Beramcnuth 00beM MapaiesienuIea, IOCTPOCHHOTO Ha BEKTOpax a=—4i+ 5],
b=7i+6j-6k u c=j—2k.

2. Jlaubl BepimHbl Tpeyroibauka ABC: A(3; 5), B(6; 8) u C(~1; —5). CocTaBUTh ypaBHEHHUE
npsSIMOiA, IpoxosIIei yepe3 BepinHy C napauienbHO cTOpoHe AB.

3. Haiitu obuiee pemenne ¢pudpepeHaaIbHOro ypaBHEHUs y'= xzy.

2
4. Haiiti miomaap GUrypsl, orpaHndeHHol rpadukamu pynkuumii Y =X — 6X+5u y=0

5 . _ 3x241 — 0
5. Haiitu 3HaueHne npousBoaHol pyukuun y =e>* B touke X, =U.
Kiroun
1| O6bém napannenenumena, MOCTPOGHHOrO Ha BEKTOpAX d = {ax ;a,,a, } b= {bx; b,; bz} u

c= {cx 1CyiCy } ompezensercs o gopmyne 1V, = ‘(ax 5). E‘,

Bekropsi a= {— 4;5;0}; b= {7;6;—6}; c= {0;1;—2},
L a, ay a,

HaiiieM cMelaHHOe TPOM3BEIEHHE BEKTOPOB 110 hopMmyIe (a X b)- c=by b, b,

c, C, C,
-4 5 0
(axb)-c=|7 6 —6=48+0+0-0-24—(-70)=94.
0 1 -2
Torma V., ,, =|04/=94(e0?).
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Taxk xak npsiMas napasuienabHa ctopoHe AB, To oHa napasienbHa U BEKTOpY
AB={-1-38-5}={-43}.
YpaBHeHue NpAMOi, MPOXOAAIIEH Yepe3 JaHHYIO T. M o(Xo; yO) napajjieJIbHO BEKTOPY

X_Xo _ y—yo
I m

§ = {| ; m} UMeEeET BUJI:

IloacTaBUM KOOPAMHATHI TOUKU C(—1—5)1 KOOPAMHATHI BEKTOPA AB = {— 4;3}:

(D _y-(5)
—4 3
X+1 y+5
[Ipeo6pasyeM ypaBHEHHE: 2 = T ; 3(x+1)=—-4-(y+5);

3X+3=-4y—20; 3Xx+4y+23=0 — HUCKOMOE ypaBHEHHUE IIPIMOM.

2
Jludepenunansroe ypaaerne Y =X Y — 310 auddepeHunansHoe ypaBHEHHE ¢

pasaciIAromuMuUCs NCPEMCHHBIMU.

3aMeHuM y' = % U puBeIEM K auddepeHnnanbHOMy YpaBHEHUIO C pa3AeiIeHHBIMA
X

d
TIEPEMEHHBIMH: dy _ X2y ; Y. x2dx .

dx y
d

[TpounTerpupyem o0e 4acTu ypaBHEHHS I—y = I x“dx ;

X3
|n|Y| = 3 +C - obmee pemmenye .

2 .
Oynkmms Y =X —6X+5 — 310 mapaborna, BeTBH KOTOPOiT HANPABIECHE! BBEPX, OHA

nepecekaer ocb Ox B IBYX Toukax. HaiijieM ux KOOpIUHATHI:
y=0: x*-6x+5=0;

D=36-4-1.5=16, VD =4.

(ep]

Xl=—=5’

+4
2
-4

6

X === =1

Tak kak urypa pacnonoxena Huxe ocu Ox , TO TJIOMAAL KPUBOJIUHEHHOM Tparnenun
Haiigem 1o gpopmyie: [lnomans Gurypsr , orpanuuenHol Gynkuue y = f(x), ocbro Ox
b
v npsmeiMu X =a, X =b onpexensercs mo gopmyne : S = —I f (X)dX .
a
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Torma S:—?( —6x+5)dx_ (%——+5xj
1

1
_[%_50_£_2j
3

:-[1—25—3 25+ 25— (——3 j

__%_ 32 32 2
’(3 52) (3) 3 (a)

3x°+1

QyHkusa y =€ 9TO cnoxkHast pyHkus. [Ipumenum Gopmyiry Nponu3BOAHOMN CIOKHOMN

byt y' = £(p(x))- /(x):
y/ — (e3x2+1> 3>< +1 (3)( ) — e3><2+1 . 6X — GX . e3x2+1
Haiinem 3HaueHne Mpou3BOIHOM B Touke Xj = 0:

y'(0)=6-0-¢%"* = 0.

YK-1.3. PaccmaTtpuBaer BO3MO:KHbIe BapHAHThl pelleHUs] 3aJa4YHd, OLEHHUBasE HX
JOCTOMHCTBA M HEJOCTATKH

IlepBbIii 3Tanm (MOPOroBOi YpPOBeHb) — MOKa3biBaeT C(POPMHPOBAHHOCTH IOKA3aTessl
KOMIIETEHIIUN «3HATh»: BO3MOKHbIe BAPHAHTBHI pelleHHsl 3aJa4YHM, OIEeHMBas HUX
JAOCTOMHCTBA U HEJOCTATKH.

TecToBble 3a1aHNA 3aKPbITOT0 THIIA

1. Ilpu TpaHCNIOHUPOBAHMHU MATPHUIIBI €€ ONpeAeuTe]b
A) MeHsIeT 3HaK Ha MPOTHUBOIOJIOKHBIN;
b) ymHOXaeTcst Ha MPOU3BOJIBHOE YHCIIO;
B) He mensiercs;
I') He cymecTByeT;
1) paBeH HyTIO.

2. [Tnomaae napamuienorpamma ornpezensercs mno Gopmyie

A)Szl‘axﬁ‘;
S = b
B)Sz‘abc‘;
I Sz‘axﬁ‘;

mS=lal-[bf-sing.

3. B ypaBHenuu npsimoii A(x —xo) + B(y — yo) = 0 3nauennss A u B onpenensiior:
A) BEIMYUHBI OTPE3KOB, OTCEKAEMbIX NMPSAMOM Ha KOOPJUHATHBIX OCSX;
B) KoopaArHATEI HOPMAJIBHOTO BEKTOPA;
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B) xoopauHaThl HanpaBJISIOIIEr0 BEKTOPA;
I') napameTpsl ypaBHEHUS;
J1) KoOpAMHATBI TOYKH, YePE3 KOTOPYIO MPOXOAUT IpsAMasi.

4. ®yukuus y = f (X) ABJAsIeTcs: HEYETHOM, €CJIM BBINOJIHIETCS YCJIOBHE:
A) f(=x) =f(x);
B) f (= x) # f (x);
B)f (—x) #—f (x);
D) f(=x)=-1(x);.

5. YpaBHeHue npsiMoii, MPoXosiieil Yepe3 JaAHHYI0 TOUYKY Napa/uleJibHO HATIPABJISIIONIEMY
BEKTOPY, UMeeT BU/I:
X+X _Y+Y,

A) ;
| m

X=X _Y¥Y=Yo.
I m

) A(X_Xo) — B(y_ yo) .
I m

b)

B

I) A(x —x0) + B(y —y0) = 0;

) A(x —x0) — B(y —y0) = 0.
Kuroun

o1 || > |

6. Ol'lpe}le.]'lI/IT]) COOTBETCTBHUE MEIKIY )II/[(l)(l)epeHlll/IaJ'lLH])IM YPaBHEHUEM U METOA0OM €Io0

pelieHus:
Jlugepenyuanvroe ypasnenue Memoo pewenus
1y - 3x2 y=0 a) METOJI pa3/ieTICHUs epPEMEHHBIX
2. Y' + ; y= X3 0) MeTOo/ MOJICTAHOBKH, 3aMEHa — ; =Uu
3. y"—7y +10y =0 B) Metoa beprymim — moacranoBka Y =U-V,
rre U=U(X), -v=V(X)
. y T') COCTaBIICHUE XapPaKTEPUCTUIECKOTO
4y =—+ M ypaBHEHUS

PesynpTatsl oopMuTh B TabNIHIIE

1 2 3 4
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Knroun

1 2 3 4
a B r 0
Bropoii »3tan (mMpoABMHYTHIH YpPOBEeHb) — TMOKa3bIBaeT C(POPMUPOBAHHOCTH

NMOKa3aTeJisl KOMIIETEHUMH «yMeTh»: HCHO0Jb30BATH BO3MOKHbI€ BAPHAHTHI pellleHus
3a/1a4M, OLCHNBAasA UX JOCTOMHCTBA U HEJOCTATKH.

o

3ajanusi 3aKpHITOro THUINA (BOMPOCHI JJIS OIIPOCa):

Kaxkoe coObITHE Ha3bIBAIOT MPOTUBOTIOIOKHBIM?

UTo Ha3bIBAIOT JUCKPETHOM CIIy4yailHOW BEJIMYMHOMN M KakK OHA 3aJaeTcs?

Urto Ha3bIBaeTCs MEPBOOOPa3HON (QYHKITUU?

Kak cBsizanbl Mex 1y coOoit nuddepenunanbaas QyHKIMA pacrpenenenus f (x) 4

UHTErpalibHask PyHKLUS pacnpeeneHus F (x) HENpepbIBHOI ciry4yaitHOH BeMurHbI?

5. Yro HazpiBaercs nuphepeHInaIbHbIM ypaBHEHHEM (DYHKIIUU OHOM epeMeHHON ?

Kiroun

CobObiTnHe A, KOTOPO€ COCTOMT B HEMOSIBJICHWU JTAHHOTO COOBITHSI A, Ha3bIBACTCS
MPOTHUBOIIOJIOXKHBIM IO OTHOIICHUIO K JITAHHOMY.

CiyyaiiHasi BEIMYMHA HAa3bIBACTCS AUCKPETHOM, €CIIM OHA MOYKET IPUHUMATh KOHEYHOE
WJIU CUETHOE YHUCIIO 3HAYEHUH.
[Ipocreiimeli popMoii 3aKOHA pacIpeCIICHHS ABIISCTCS Ta0JINIIA, B KOTOPOM 3aITMCaHbI

oy Xy Xoy ey X
BO3MOJHBIC 3HAUYCHUS CIIYUYAWMHOWU BCINMYHUHBI 12 B COOTBCTCTBYHOIIINEC UM

BCPOSITHOCTH P1s P2ss Pn :

JIuckpeTHasl CiydailHas BEJIMYMHA 3aA€TCS 3aKOHOM pPAaClpe/ieNicHUs. 3aKoH
pacrpeiesicHust B BUjie GOPMYIIbI BRIPAXKAET BEPOSITHOCTH pj KaK QYHKIHIO OT Xi,.
3aKoH pacrpeieNieHust B Bujie rpaduka Ha3bIBACTCSI MHOTOYTOJIBHUKOM PACTIPEIEICHUSI
VJIH TIOJIMTOHOM.

®ynxima (X) Ha3bIBaeTCsl MEpBOOOpa3HOM  (QyHKLHMEH (v pocTo

nepBooGpasHoil) mus pyrkmmn (X) Ha nmpomexytke X , ecmu VX € X

F/(x)= f(x).

Juddepennmnanbaas v nHTErpaigbHas GQyHKIUU paclpeesieHns B3auMOCBSI3aHbl.

f(x)

3nas auddepeHInanbHy0 (QYHKIHIO pacupeaeeHus , MOXHO OIPEIEIUTh

F(X)

MHTETPalbHYI0 (PYHKIMIO paclpeeseHus: BEpOSITHOCTEN o gopmyuie:

F(x) = )j(f(t)dt

N HaobOpoT, 3HAs MHTErpajbHYI0 (YHKIHUIO paclpeneieHns, MOXXHO HalTH

nuddepertnanpayo QYHKIMIO pacnpeaeaeHus: | (X) = F/(X).

HuddepenunanbHbiM ypaBHEHHEM (QYHKIMU OJHON MEepeMEHHON Ha3bIBaeTcCs
ypaBHEHUE, CBSI3BIBAIOIIEE HEU3BECTHYIO (DYHKIMIO, HE3aBUCUMYIO MEPEMEHHYIO
U TNpou3BOJHbIe (Mnu auddepeHnuansl) OT HEM3BECTHOM (YHKIUHM MO 3TOM
MIEPEMEHHOM.
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Tperuii dTan (BLICOKMI yPOBEeHb) — NMOKAa3biBaeT CPOPMHUPOBAHHOCTH MOKa3aTeJsl

KOMIIETCHIHUH «BJAJA€Tb»: BJIaA€Th HAaBbIKAMH MCIOJbL30BAHUA BO3MOKHBLIX BapHaHTOB
pelicHud 3a1a4u, ONCHUBAA UX T0CTOMHCTBA 1 HEAOCTATKH.

Pacuernas pabora:

1. Pemmth cuctemy JTUHEHHBIX ypaBHEHUN MeToaoM Kpamepa:

X1 +3Xy, + X3 =0
Xy +2X3 =5
X1 +2X, +3X3 =5.
CocraBuTh ypaBHEHHE ILIOCKOCTH, IPOXOAAIIEH Yepe3 TOUKy A(2;1;3)
Xx—4 y+1 z+4
S e

NEePIEHAUKYIISIPHO IIPAMOM

Ha nonke crosar 10 mamok. M3 Hux 3 coxepkar MH(OPMALUIO MO KPEAUTOBAHMIO, A
OCTaJIbHBIE — 110 MHBeCTUpoBaHMi0. Haynady BeiOMpatoT 5 manok. KakoBa BeposTHOCTB
TOT0, 4TO BCE OHU COZAEPKaT MH(POPMAIUIO 10 HHBECTUPOBAHUIO?

. 3 .
Haiitn HanMeHbIIee 3HaueHue QyHKIMH Y = 3X—X" Ha orpeske [0,1].

B tpeyromsauke ABC ¢ 3a1anHBIMM KOOpIMHATAMM BEPIIMH A(2;5); B(6,—3);

C(— 4;—2) naiitu ypaBHenue BbicoThl CD.

Kinroun
L Haiinem onpenenuress CUCTEMbI A U OIPeISIUTENSIMU HEU3BECTHBIX Al! Az ) Ag o
MPaBUIIY TPEYTOJbHUKOB:
1 3 1
A=1 0 2/=0+2+6-0-4-9=-5=0;
1 2 3
0 3 1
A;j=H 0 21=0+10+30-0-0-45=-5;
5 2 3
1 01
A, =1 5 2/=15+5+0-5-10-0=5;
1 5 3
1 3 0
A;=1 0 5=0+0+15-0-10-15=-10.
1 2 5
Pemenue cucteMbl IMHEWHBIX ypaBHEHUH Haitaem mo hopmynam Kpamepa
(A5 A 5, A 10,
A -5 A -5 A -5
Orset: (1,—1;2).

54



[IpsMast ¥ MIOCKOCTh NMEPIEHANKYISPHBI, €CIIH HOPMATILHBINA BEKTOP INIOCKOCTH
N = {A; B; C} Y HANPaBJISIOIUN BEKTOP MPAMOM S = {| ym; I’l} KOJUIMHEAPHBI:
—-—= A B C
NIIS: —=—=—.
| m n

Hanpapasroimuii BEKTOP IPAMOii S= {2;—3;1}.

Torma —=——X=
2

A B C
-3 1

=1=>A=2,B=-3,C=1.

HopMabHbIi BEKTOP IIOCKOCTH : N = {2;—3;1}.

CocraBuUM YpaBHCHUE IIJIOCKOCTH, HpOXO,I[SIHlCI;'I 4epe3 TOUKY A<2;11 3) NEPpUECHAUKYIISIPHO

BEKTOPY N= {2;—3;1} 1o gopmysie: A(X - XO)+ B- (y - y0)+ C(Z - ZO):
2(x=2)+(-3)-(y~1)+1-(z-3)=0; 2x~4-3y+3+2-3=0;

2x—-3y+z—-4=0.

O603Ha4M COOBITHE 4 — B3AThH 5 MAIOK 110 MHBECTUPOBAHUIO.
Tak kak u3 10 mamnox 3 mo KpeIuTOBaHHUIO, TO 10 HHBECTHPOBAHHIO — 7 TAIOK.

s 100 6.7-8:9-10

OG61iiee KONMYECTBO BeeX BO3MOXKHBIX nexonos — N=Cpy =

5L51 120
m=C> = l — E =21
qI/ICJ'IO 6JIaFOHpI/I$ITHBIX HUCXO0O0B — — 7 — 5|2| — 2 -
m
[TpumennM hopMyiy KIIacCCHYECKOT0 ONpeesIeHHs] BEPOSITHOCTH: P(A) =—
P(A) = 2l 1 0,0833.
252 12

Ecnu ¢yHK1us HenpephIBHA HA OTPE3Ke [a; b |, TO OHA JOCTHIHET HA 3TOM OTpE3Ke

HauOOJILIIEr0 U HAUMEHBIIIETO 3HAUCHUS WIH B TOUKAX OKCTpEMYyMa JICKAIUX BHYTPHU

oTpe3Ka [a;b], nIM Ha KOHIIAX OTPE3Ka.

HaiineM npon3BOgHYI0 M KPUTHUYECKUE TOUKH MEPBOTO poaa
y' = (3x— x3)’ =3-3x?;

y'=0: 3-3x2=0; 3x* =3, x® =1 x=+1.

3HaueHne X =—1 — He ynoBIeTBOPSAET OTPE3Ky [0:1].

Beraucinm 3nauenme Gyakimm B Toukax X =0 u X =1:
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CpaBHI/IBaSI 3Ha4YCHUA (I)YHKI_[I/II/I B OTUX TOYKaAX, OIPCACIIAACM , YTO HAMMCHBIIICC 3HAYCHUC

Yyun = ¥(0)=0.

Bricora CD nepnenaukynspHa cropone AB, a cie10BaTelIbHO U BEKTOPY AB.
Bekrop AB = {6 -2, —3— 5} = {4;_8} _

Haiinem ypaBuenue Boicotsl CD, xak ypaBHeHHE psSMOM, TPOXOIAIIEH Yepe3 JaHHYIO

TOYKY M 0 (Xo; yO) MEPICHIUKYIISIPHO BEKTOPY N= {A; B} o popmyie:
A-(x=x)+B-(y-,)=0.
IloxcTaBuM KOOPAMHATBI TOYKU C(— 4;—2 )1 KOOPIMHAThI BEKTOpA Ng = {4;—8}:

4-(x+4)+(-8)y+2)=0]4
X+4-2(y+2)=0;
X+4-2y-4=0;

x—-2y=0.

VYpasuenue BoicoThl CD umeer Bun: x —2y =0.
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OueHoYHBIE cpe/ICTBA /s NPOBe/IeHUs] MPOMEKYTOYHOMH aTTecTAluN

[IpomexyTouHas aTrTecTalus NpoBoaUTCS B (hopMe 3aueta B 1 cemecTpe U 3K3aMeHa BO 2
ceMecTpe.
TecToBbBIE 321aHUS K 3a4eTy

TeopeaneCKaﬂ 4acTb

1) [Ipu TpaHCMOHMPOBAHUM MATPHIIBI €€ ONPeIeTUTeNb
1) MeHsieT 3HaK Ha MPOTHUBOIOJIOXKHBII;

2) yMHOXaeTcs Ha IPOU3BOJIBHOE YHCIIO;

3) He MeHseTCS,

4) HE CYUIECTBYET;

5) paBeH HYIIIO.

2) HopmasibHOe ypaBHeHHe NPSAMOI onpeaessieTcs ypaBHeHHEM:
1) A(x —xo0) + B(y —y0) = 0;
2) A(x — x0) — B(y —»0) = 0;
3) X cosa + Y sina. + p = 0;
4) X cosa + Y sino—p =1;
5) X cosa +y sino.—p = 0.

3) ®oxaJabHbIE PaanycChl JIJIMIICA OIIPEAC/ISAIOTCSA 110 (bOpMyJ'IaM

1) i = &X ta,

2 M2 =2 ex,

3) e = *(a+ &x) ;

4) r,=¢fax :

5) r,=axxte .

4) O0bem napaJsiesenuiena onpegessiercs mo popmysie
1———
—‘abc‘

1)V= 6 :
‘abc‘

2)V = ;
1- -
—‘a xb‘

3)v=2 :
1 — —
~(axb)

4V =2 :
‘a xb ‘

5V= :

5) IlapameTpuYecKue ypaBHEeHUsI NPSIMOH MMEKOT BU/:
X=X, +It
y=Yy,+mt

1) Z=17,+nt ;
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X=X, -t
y:yo_mt
2) z=17,-nt ;
X=(x,—I)t
y:(yo_m)t
z=(z,—-n)t .
X=(X,— 1)/t
y=(yo—m)/t
z=(z,—n)/t .

3)

4)
X=Xt
Y= Yol
Z=1,t

5)
IIpakTH4yeckas 4acThb

w N Ol

4

5 [—2 5)
6) IIpousBenenue MmaTpuu 1 . 3 4 paBHO
2 41

11 30
3 19)

2 11 -3
41 30 19)
10 20) |

1)

2)

6 20

10 31
21 26
-1 13 ).

3)

4)

(10 21 —j
5) 31 26 13

7) Jdaun TpeyroabHuk ABC ¢ Bepmunamu A(-1; -3), B(4; —5), C(2; 1). [[i1uHa BBICOTHI,
NPOBEACHHON M3 BeplIUHbI B paBHa

1) 5;

2) 4,8;

3)5,3;

4)5,2;

5) 52
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8) MuuMasi MoJ1yoch runepoo.ibl, (POKyChl KOTOPOii pacnoJiozkeHbl Ha ocu Ox, IEHTP B
Havyaje KOOPAMHAT, PACCTOSTHHE MeKAy BepIINHAMHU paBHO 16, a JKceHTpUCUTET paBeH 5/4,

paBHa

1) 2441,
2) \/ﬂ;
3) 10;

4) 6;
5) 4.

9) O0beM TeTpa’apa, BepUIMHbI KOTOPOro HaxoAsATcs B Toukax A(2; —1; 1), B(5; 5; 4),

C@3; 2;

—1) u D(4; 1; 3) paBen

1) 18;

2) 6;

3) 3;

4) 4,

5) 23/6.

10) YpaBHeHuHe IJIOCKOCTH, MpoxoAsieil yepe3 Touky M(-2; 1; 3) u nmapanseabHoi
IUIOCKOCTH 2Xx —y — 4 = () umeeT BUJ

1)2x—y+5=0;

2)2x—y+3=0;

2x—y—-4z+17=0;

4)2x—y—4z7-17=0;

5)2x+y—-z+3=0.

Kiroun
1. 3
2. 5
3. 2
4, 2
5. 1
6. 1
7. 4
8. 4
9. 3
10. |1

Noabkown

Bonpocel Ha 3Kk3aMeH
(11 cemectp)

Martpuupl. Buasl matpun. JlelictBus HaJa MaTpullaMd. DJeMEHTapHbIE MPeoOpa30oBaHUs
HaJ MaTpUIaMH.

OCHOBHBIE IOHSATHS U CBOMCTBA ONpeAeNInTeNei. Berauciaenue onpenenuTenen.
Onpenenureny BICIINX MOPAIKOB U MX BBIYUCIICHHE.

OO6parnas matpura. Haxoxaenrne oOpaTHONW MaTPHITBI.

Panr maTpuue!.

Cucrembl TMHEHHBIX anreOpandeckux ypaBHeHU. OCHOBHbIE TOHATHUS U ONPEIEICHNUS.
Meronsl Kpamepa u oOpaTHON MaTpuilbl peLIeHUs] CUCTEM JMHEHHBIX anredpandyecKux
YPaBHEHHM.
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10.
11.

12.

13.

14.
15.

16.

17.

18.
19.

20.

21.

22.

23.
24.

25.

26.

27.

28.
29.
30.
3L

32.

33.
34.

Pelienue cucrem JNMHEHHBIX yYpaBHEHH MeTonoM ['aycca. MeTon moJHOTO MCKITIOYEHUS
nepemeHHbIX JKopnano-I"aycca.

HccnenoBanue cucteMbl Ha COBMECTHOCTh. Teopema Kponekepa-Kanemu.

OpnHOpOoIHBIE CUCTEMBI JTMHENHBIX YpaBHEHUH. DyHAaMEHTaIbHAsI CUCTEMA PELICHU.
KommnekcHsle yncia. Anredpanueckasi, TPUTOHOMETpUYECKash U MoKa3aTeabHas Gopma
KOMIIJIEKCHOT'O YHUCJIa.

['eomeTpryeckass UMHTEpHpeTanys KOMIUIEKCHBIX 4ucel. Moayiab W apryMeHT
KOMIIJIEKCHOT'O YHUCJIa.

JlelicTBus HaJ KOMIUIEKCHBIMM YMCIaMU B alreOpandeckoil, TPUrOHOMETPUUYECKOH U
MOKa3aTenbHOU (hopMme.

®opmyna Myaspa. M3BiedeHne KOpHs N-il CTENEHU U3 KOMIUIEKCHOTO YKCIIA.
MHorounensl u ero aenurend. KopHu MHorounena. PasnoskeHue MHOrowieHa Ha
muoxuTenn. Cxema ['opuepa. Teopema besy. OcHOBHas Teopema anreopshl.

OcHOBHBIE TOHATHS CBOOOJHOTO BeKTOpa. JIMHEWHbIe omepanuu HaJ BEKTOpaMU B
KoopanHaTHON ¢opme. basuc B TpexmepHoM IpocTpaHcTBe. PasnoxeHue Bekropa IO
opTaM.

CkaysipHOE TPOU3BEJNEHUE IBYX BEKTOPOB M €ro CBOWCTBA. BbIunCIIEHHE CKAJIIPHOTO
NIPOM3BEACHHUS BEKTOPOB B KOOPIMHATHOM (hopme.

[TpunoskeHus CKaIIPHOrO IPOU3BEICHUS.

BekropHoe mpownsBeneHuEe IBYX BEKTOPOB M €ro CBOWCTBA. BbIYMCIIEHME BEKTOPHOIO
IPOM3BEACHUS BEKTOPOB B KOOPJIMHATHOM hopme.

I'eomeTpuyecKknii  CMBICI BEKTOPHOrO Ipou3BeleHUsA. IIpuiokeHus BEKTOPHOIO
IIPOU3BENICHUS.

CMmelraHHOE NMPOU3BEIAEHUE TPEX BEKTOPOB M €0 CBOICTBa. BhluncieHne cMelmaHHOTo
IPOM3BECHUS BEKTOPOB B KOOPJIMHATHOM (hopme.

I'eomeTpuyecKknii CMBICH CMEIIAHHOIO ITpou3BeleHusA. [IpuiokeHns CMEmaHHOIO
IIPOU3BEICHUS.

Cucremsl koopauHaT. OCHOBHBIE 33/1a41 aHATUTHYECKON F€OMETPUN Ha IMJIOCKOCTH.

Jlunuu nepBoro nopsika. O61ee ypaBHeHue npsamoil. MccnenoBanue o61ero ypaBHeHus
IPSIMOIA.

Paznuynble BUIBI ypaBHEHHUS NPSMOW HAa IUIOCKOCTH: YPaBHEHHUE IPSIMOM C YIVIOBBIM
KO3 uIMEeHTOM. YpaBHEHUE MPSAMOM, MPOXOsIIel Yepe3 JaHHYH TOYKY B JIaHHOM
HaIpPaBJICHUU. Y paBHEHUE ITy4Ka NPSAMBIX, IPOXOIAIINX YEPE3 JAHHYIO TOUKY.
VYpaBHEHHE NPSIMON, NPOXOJAIIEH 4Yepe3 JBE JAHHBIE TOYKH. YPAaBHEHHE IPSIMO,
IIPOXOJAIIEH Yepe3 NaHHYH TOUKY IapajuleIbHO HAIPAaBIAIOLIEMY BEKTOPY. Y paBHEHHE
NpsIMOM, IPOXOAIIEH Yepe3 NaHHYI0 TOUYKY MEepPHEHANKYJISIPHO HOPMaIbHOMY BEKTODY.
HopwmainbHoe ypaBHEHUE TIPSIMOIA.

B3anmHOEe  pacnonokeHWe — OByX — IPAMBIX.  YCIOBHS — MApaUIEIbHOCTH U
NEPIEHIUKYIJISIPHOCTH JBYX IPSIMBIX, TAHT€HC yTila MEKIY ABYMs NpsAMbIMHU. PaccrosiHue
Y OTKJIOHEHHE OT TOUKH JI0 MPSAMOM.

Kpussbie Broporo nopsiaka. OKpy»HOCTb. DJUIHIIC.

Kpussie Broporo nopsiaka. I'unepOoua.

Kpussie Broporo nopsaka. [Tapaboma.

[Tmockocts B mpoctpancTBe. OOmiee ypaBHEHHE TUTOCKOCTH. HemonmHple oOmue ypaBHEHUs
IUIOCKOCTH.

Pazimunble BUIbI ypaBHEHUS IIOCKOCTH B IPOCTPAHCTBE: YPABHEHHUE TUIOCKOCTH, TIPOXO/IAIIEH
4yepe3 JaHHYI0 TOYKY, NEPIEHIUKYSIPHO HOPMAIBHOMY BEKTOpPY. YPaBHEHHME IUIOCKOCTH,
MPOXOAALIEH Yepe3 TPH JIaHHbIE TOUKH. Y PaBHEHHUE ITIOCKOCTH B OTPE3Kax Ha OCsX.
HopmainbsHoe ypaBHeHMe I10cKOCTH. OTKJIOHEHHE U PACCTOSIHUE OT TOUKH JI0 IVIOCKOCTH.
B3anmHOe pacnonokeHue IByX INIOCKOCTEN. Y CITOBUS TAPATLIEIBHOCTH U IEPIIEHAVKYISIPHOCTH
JIBYX IUIOCKOCTEN. YTOJI MEXITY ABYMS IJIOCKOCTSIMH.

60



35.

36.

37.

38.

39

40.

41.

42.

43.

44,

45.

46.

47.

48.
49.
50.
51.
52.
53.
54.
55.

56.
57.

58.
59.

60.

[Tpsimas B mpocTpancTBe. Pazmmunble BUbl ypaBHEHUS MPSIMO B MpOCTpaHCTBe: KaHoHMYecKne
ypaBHEHUs] TPSIMOM. YpaBHEHUE TNPSMOW, MPOXOMAIICH depe3 JBe JaHHble ToukH. OOrue
ypaBHeHus npsmoi. [lapamerprudeckre ypaBHEHUS IPSIMOIA.

B3aumHoe pacrionokeHue IByX MpsAMBIX B IPOCTPAHCTBE. YCIOBUS NAPALIEIBHOCTH U
MEPIEHUKY/IIPHOCTH JIBYX MPSIMBIX. YTOI MEXKITY JBYMSI IIPSIMBIMU.

B3anmHOe pacnosioKeHHME NpsAMOM M IUIOCKOCTM B INPOCTPAHCTBE. Y CIOBUSA
NapauIeIbHOCTU U MEPHEeHIUKYIISIPHOCTH IPSIMON U TUIOCKOCTH. YTOJI MEXKIY HMPSIMON U
MJI0CKOCTHI0. Touka nmpecedeHus: mpsiMOil U MIIOCKOCTH.

Heonpenenennsiiinarerpan. Ilonatue wu  cBoiictBa. Tabmuma OCHOBHBIX
WHTETrpaJioB.

.OcHOBHBIC MCTOAbI HHTCTPUPOBAHUS. MCTOI[BI HCIIOCPCACTBCHHOI'O

MHTETPUPOBAHUE, MOACTAHOBKU, UHTETPUPOBAHUS YACTAMU.
HMHTerpupoBaHue palUMOHAIBHBIX, HMPPALUOHAIBHBIX M  TPAHCLEHIECHTHBIX
GyHKIHH.

Onpepnenen wuHTErpail. 3ajadd, MNPUBOAAINME K IOHATHIO ONPEAEIEHHOTO
uHTerpana. CpoiicTBa onpeaenenHoro nuurerpana. ®opmyna Herotona- Jleitbuuna.
MeToabl BEIUMCIEHH ONPEAEIECHHBIX NHTErPAJIOB.

[IpubnukeHoe BBHIYKMCIECHUE OIPEIEIECHHbIX MHTETpanoB. PopMyJbl Tpamneuui u
CumicoHa.

Hexkoropeie npuMeHEHUs ONpPENEIEHHOIO HMHTEerpana. BeluucieHue Imomanen
buryp, 1IUHBI AYTH, IJIOMAAN IOBEPXHOCTH BpallleHUs, oObeMa Tela.
HecoOcTBeHHbIe HHTETpajbl ¢ OECKOHEUHBIMU IpEAeIaMu U OT HEOTPaHUUYEHHBIX
GyHKIIMH, ©X OCHOBHBIE CBOWCTBA.

Huddepennuansupie  ypaBHeHUs mepBoro mnopsaka. Juddepenumanbabie
ypaBHEHMUS € pa3AeisouMucs nepeMeHHbIMU. OTHOpOIHbIEe JU( dhepeHnaabHble
ypaBHeHUs. JIuHeliHbie quddhepeHunaibHble ypaBHEHHUS.

Huddepennuanbuble ypaBHEHHS BbICIIUMX MOpsakoB. 3ajaua Komwu. YpaBHeHus,
JNOMyCKalIue MOHWKeHHe nopsaka. [Ipumoxenus K pemeHuto 3agad 00 u3ruode
CTEPXKHS.

Jluneiinple oaHOpOAHBIE IH(PepeHlINalbHbIE ypPaBHEHUS BTOPOTO MOpSAKa C
IIOCTOSIHHBIMU K03 puLHEHTaMU. Heoanoponusie nudepeHnanbHbIe
YPaBHEHHS BTOPOTrO NOPSAJAKA. YPAaBHEHUs CO CIEIHAIBbHON MPaBOM Y4aCThIO.
HopmanbHas cuctema nuddepeHunanbHeIX ypaBHeHU. ['eoMeTpuyeckuil cMmbica
peuIeHus.

3agauya Komwum 118 HopMmaidbHOM cucteMbl IuddepeHUHaIbHbIX YpaBHEHUH.
Teopema 0 cynieCTBOBAHUYU U €JUHCTBEHHOCTH PEIICHUS.

Cucrtempl JuHeHHBIX JIUGdepeHINATbHBIX ypaBHEHMH ¢  HOCTOSHHBIMU
K03 pUIHEeHTaMHU.

Crnyyaiinble COOBITUS M UX BUIBL.

Kitaccnueckoe u CTaTUCTHYECKOE ONPEAEIICHUE BEPOATHOCTH.

I'eomeTpuyeckoe onpeaeacHue BEPOITHOCTH.

TeopeMmbl ci0KeHHsI BEpOSTHOCTEH /1JI1 COBMECTHBIX U HECOBMECTHBIX COOBITHH.
Teopema yMHOXXEHHsSI BEpPOSATHOCTEH JJsi 3aBUCHUMBIX W HE3aBUCHMBIX COOBITHIA.
BeposiTHOCTB MosIBIIEHUS XOTS ObI OJJHOTO U3 COOBITHIT HE3aBUCHUMBIX B COBOKYITHOCTH.
ITonnas BeposaTHOCTh. POpMyIisl baiieca.

IToBTrOpHBIE He3aBHCcUMBIE ucnbITanusA. @opmyna beprynnu. HauBeposTHeiiee 4nciio
HOSBIICHUSI COOBITHSI.

JloxanpHas n uHTErpanpHas Teopemsl Jlamiaca.

®opmyna Ilyaccona. BepossTHOCTb OTKIIOHEHHS! OTHOCUTEIBHON YacTOTHI OT IIOCTOSTHHOM
BEPOATHOCTH B HE3aBUCHMBIX UCIIBITAHUSAX.

JluckpetHas ciyvaiiHass BEJIMYMHA. 3aKOH PpacCHpeleleHMs] IUCKPETHOM Cily4alHOMN
BEJIMYMHBI.
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61. UncnoBele XapakTEPUCTUKHA JTUCKPETHOM CIIyYalHOW BEJIWYWHBI: MaTEeMaTHYECKOE
OKHUJaHHE, TUCIIEPCUs, CpEAHEE KBaApaTHUECKOe OTKIIOHEHHE. VX cBOMCTBA.
62. bBuHOMUABLHBIN 3aKOH paclpeieeHUs JUCKPETHOM CITyJaitHOM BEIIMUHNHBI
63. 3akon pacnpenenenus [lyaccona.
64. I'eomeTpruecKkuii 3aKOH pacrpeiesieHusl.
65. ['unepreoMeTpruvecKkuii 3aKOH pacrpeieeHusl.
66. HenpepoiBHas ciydaitnast BenuuuHa. OyHKIMA pacnpesiesieHus: BEpOSITHOCTH, MIIOTHOCTh
pacupeneneHus BEpOSATHOCTH HENIPEPBIBHOM CIIy4aiiHOM BEJIMUUHBI.
67. UncnoBble XapaKTEPUCTHKU HEMPEPHIBHON CIlydallHOM BEIWYMHBI: MaTEeMaTHYECKOe
O’KHUJaHUE, TUCIIEPCHUsl, CPEAHEE KBAAPATHUECKOE OTKIIOHEHHE.
68. 3akoHBI pacnpeneseHrs HEPEPbIBHOM CITyYaliHON BEJTUYUHBI.
69. HopmanbHblii 3ak0H pacripenenenus. [IpaBuino Tpex curm.

4. METOAUYECKHUE MATEPUAJIbI, OTPEAEJAIOIIUE ITPOLHELYPbI
OLIEHUBAHUS 3HAHUI, YMEHHWI, HABBIKOB U (MJIN) OITBITA
JAEATEJIBHOCTH
Tekymmii KOHTPOJIb

Onpoc Kak CpeicTBO TEKYILEro KOHTPOJs NMPOBOAUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpochl. CTyJIEHT OTBEYAET Ha [TOCTABJIEHHBIN BOIIPOC cpa3y, BpeMs Ha OJATOTOBKY K OTBETY HE
IIPEIOCTABIIAETCS.

IIpakTHueckue 3alaHusl KaK CPEACTBO TEKYIIEro KOHTPOJSA NPOBOAATCS B IMCBMEHHOU
dopme. CTyieHTy BbIaeTCs 3a1aHue U npegocranisgercss 10 MUHYT /1715 IOATOTOBKH K OTBETY.

IIpomeskyTouHas arTecTanms

3auer IMPOBOAUTCA IMYTEM IOABCACHUA HUTOTOB IO PE3yJIbTaTaM TCKYWICIO KOHTPOJIA U
pe3ylbTaTaM BBIMOJHEHHs] pacyeTHO-Tpadudeckoil paboTel. Ecnu cTylneHT He chpaBWicsa ¢
YacThIO 3aJ[aHWi TEKYIIEr0 KOHTPOJIS, €My MPEIOCTaBIISIECTCS BO3MOXKHOCTH CIIaTh 3a4eT Ha
UTOTOBOM KOHTPOJHLHOM MEpOTNPHUATHU B (pOpME OTBETOB HA BOMPOCHI K 3a4ETy WIIM TECTOBBIX
3a1aHuil K 3auety. @opmy 3adera (OMpOC WM TECTUPOBAHNE) BEIOMPAET MPENO1aBaTelb.

Ecnu 3auet nmpoBoauTcs B popMe OTBETOB Ha BOMPOCHI, CTYICHTY MpeiaraeTcs OANH WIH
HECKOJIBKO BOTIPOCOB M3 TIEPEYHS BONPOCOB K 3adeTy. BpeMs Ha MOATOTOBKY K OTBETY HeE
MPEIOCTABIISAETCS.

DK3aMeH NPOBOAUTCS B ycTHOMU popme. M3 sx3aMeHallMOHHBIX BOIIPOCOB cocTaisiercs 30
9K3aMEHAllMOHHbIX OmneroB. Kaxaplii Ouner coctouT wu3 Tpex BompocoB. Kommiekr
HK3aMEHALIMOHHBIX OUJIETOB MPEJICTABIEH B yU€OHO-METOINYECKOM KOMILIEKCE AUCIIUIIIINHBI.

Ha noaroroBky k OTBETy CTyAeHTY npenocTasisiercsd 30 MUHYT.
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